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'The  Study  was  separated  Into  two  phases  of  Investigation.  Phase  I covered 
the  design  of  Preservation  and  Packaging  requirements  for  Launcher  and 
Recovery  Systems  components  while  Phase  II  was  limited  to  the  corrosion 
control  of  the  catapult  pneumatic  system  and  Its  components..  ' 
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I.  INTRODUCTION 

The  primary  objective  of  this  design  study  was  to  investigate  the  current 
NAEC  Preservation  and  Packaging  Design  Procedure  used  for  Laimcher  and 
Recovery  Systems  components  (Figure  1)  and  determine  the  effectiveness  of  its 
implementation.  A segment  of  this  study  was  to  make  a ^ 

NAEC  Field  Reports  which  concerned  defective  components  detected  in  the  field. 
In  conjunction  with  the  basic  design  study,  a brief  search  was  concluded  among 
industry  and  military  agencies  for  new  packaging  materials  and  techniques  whic 
would  improve  the  "state  of  the  art"  capability. 

The  associated  objective  of  this  design  study  was  directed  towards  a Umited 
Investigation  into  the  corrosion  aspect  of  the  catapult  pneumatic  system  (Figures 
2 and  3)  and  methods  and  materials  to  control  and  prevent  component  corrosion. 
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n.  SUMMARY 

The  study  was  separated  into  two  phases  of  Investigatioa.  Phase  I covered 
the  design  of  Preservation  and  Packaging  requirements  for  Launcher  and  Re- 
covery Systems  components  a4iile  Phase  n was  limited  to  the  corrosion  control 
of  the  catapult  pneumatic  system  and  its  conxponents. 

A.  PROCEDURES  AND  RESULTS, 

1.  Preservation  and  Packaging  of  Components. 
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a.  Surveyed  current  NAEC  procedures  (References  1,  3,  4)  for 
determining  Preservation  and  Packag^lng  of  these  components  and  made 
recommendations  to  improve  system. 

b.  Initiated  a limited  field  survey  to  determine  effectiveness  of  current 
NAEC  Preservation  and  Packaging  Procedures,  and  documented  pertinent  deficien- 
cies. 

c.  Analyzed  NAEC  Field  Reports  (Appendix  F)  on  corroded  parts  to 
determine  why  deficiencies  occurred;  examined  related  NAEC  drawings,  reports, 
etc.  and  documented  recommendations. 


d.  Conducted  an  abbreviated  literature  search  through  correspondence 
and  personal  contact  with  various  military  agencies  and  companies  for  improved 
materials  or  techniques  for  Preservation  and  Packaging;  documented  the  avail- 
ability of  Improved  materials  or  techniques. 


2.  Corrosion  Control  of  Catapult  Pneumatic  System. 


a.  Completed  a study  of  the  operation  and  design  features  of  ^ catapult 
pneumatic  system  and  components  (Figures  4 and  5)  utilizing  specified  Rawing 
(Reference  8)  and  operation  manual  (NAVAIR  51-15AAA-1)  and  had  discussion  on 

. the  system  design  with  NAEC  Engineering  personnel.  Obtained  design  parameter 
data  (approximate  flow  rates,  cycle  time  etc.). 

b.  Discussed  design  of  ship’s  high  pressure  air  system  with  NAVSEC 
Engineering  personnel  and  obtained  drawings  and  manuals  data  (References  9,  10, 

' 11)  used  to  determine  its  relationship  with  the  catapult  pneumatic  system  (Figures 
6 and  7) . 


c.  Conducted  a field  survey  with  NAEC  field  personnel  to 
determine  what  their  experiences  were  with  corrosion  and  maintenance  problems 
in  the  operation  of  the  catapult  pneumatic  system. 
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^ d.  Completed  a literature  aearcb  oa  methods  (coatings,  equipment)  of 

corrosion  prevention  applicable  to  the  catapult  pneumatic  system.  Obtained 
materials  and  technical  data  (Appendixes  J,  K,  L)  related  to  these  applications. 

B.  CONCLUSIONS. 

1.  Preservation  and  Packaging  of  Components. 

a.  Evaluation  of  NAEC  Preservation  and  Packaging  Procedures 
(Chart  i). 


The  current  NAEC  preservation  and  packaging  procedures  for 
launcher  and  recovery  systems  components  follow  the  basic  MIL-Specifications 
(MIL-STD-794,  MIL-P-116  etc.)  established  for  military  packaging  and  pre- 
servation. The  authorized  NAEC  Packaging  Instructions  (Reference  S)  refer  to 
these  specifications  for  the  level  of  protection  of  their  items  of  supply;  and 
Branch  Aviation  Supply  Office  Authorized  Documents,  of  which  Reference  4 is 
typical,  specify  Level  ”A"  (per  MIL-STD-794)  for  their  items  of  supply.  However, 
some  refinements  are  required  within  the  overall  system  to  Improve  control  of  all 
items  delivered  to  the  ultimate  users  (catapult  & arresting  gear  personnel). 

(1)  No  permanent  assignment  has  been  established  in  the  Launcher 
and  Recovery  Systems  Design  Groups  for  designing  special  packaging  containers 
and  maintaining  an  up-to-date  knowledge  in  preservation  and  packaging  of  their 
components . 


(2)  The  NAEC  Industrial  Department  is  responsible  for  the  preserva- 
tion and  packaging  of  components  delegated  to  their  control  (References  1 and  3). 

In  the  procedure  (Reference  3),  they  utilize  methods  and  materials  currently 
specified  in  MIL-P-116,  but  do  not  maintain  a "state  of  the  art"  improvement  pro- 
gram on  preservation  and  packaging.  They  do  not  specify  or  mark  packaged  items 
as  "critical"  for  handling. 

(3)  Inadequate  marking  of  the  packages  does  occur  at  the  source  of 
manufacture.  Consequently,  packaged  components  are  delivered  to  the  user 
(launcher  and  recovery  systems  personnel)  with  improper  or  incomplete  markings 
(numbers  or  nomenclature  omitted,  illegible,  etc.). 

(4)  Reports  are  issued  by  field  personnel  indicating  defective  com- 
ponents detected  in  the  field  (depot  or  ship  board) . However,  there  is  no  Line  Item 
included  on  the  forms  (Appendix  E-1,  -2)  to  indicate  problems  found  in  the  preser- 
vation and  packaging  of  components. 

(5)  The  investigation  of  defective  component  reports  revealed  that  i 
adequate  preservation  and  packaging  was  initially  specified  for  the  items  by  the 
cognizant  supply  agency  (BRASO)  and  the  defined  discrepancies  (rust  and  cor- 
rosion) resulted  from  subsequent  improper  handling,  (l.e. , opening  for  inspection, 

I component  identification  etc.  and  not  repacked  to  the  original  level.)  J 
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(6)  A materials  study  revealed  new  strlppable  materials  (similar  to 
MIL-P-149)  are  available  (Chart  II)  to  provide  Improved  protection  for  preserving 
parts.  Evaluation  and  application  of  these  new  materials  to  launcher  and  recovery 
systems  components  could  possibly  improve  current  protection. 

(7)  No  present  program  for  indoctrination  and  training  of  fleet 
personnel  for  handling  and  control  of  critical  components  has  been  established. 

2.  Corrosion  Control  of  Catapult  Pneumatic  System, 

a.  Moisture  Prevention  in  the  Pneumatic  System. 


A brief  engineering  study  of  the  catapult  pneumatic  system  indicated 
a source  of  corrosion  in  the  system  was  due  to  moisture  laden  air  supplied  by  the 
ship's  high  pressure  (3000  PSI)  system  (Figure  7). 

A survey  by  NAEC  Field  Technicians  of  aircraft  carriers  (CV  62, 
CV  42;  CV  63)  in  port  at  Norfolk,  Va. , Mayport,  Fla.  and  San  Francisco,  Calif, 
revealed  an  inconsistency  in  the  maintenance  procedures  utilized  in  the  operation 
of  the  ship's  high  pressure  air  (3000  PSI)  drying  equipment  (compressed  air  de- 
hydrators; Reference  10).  Due  to  these  operational  variations  between  ships* 
equipment, an  analysis  could  not  determine  whether  the  high  pressure  air  dryers 
installed  aboard  ship  were  efficient  enough  to  control  the  moisture  content  of  the 
high  pressure  compressed  air,  or  if  the  lack  of  adequate  maintenance  procedures 
contributed  to  the  inefficiency  of  operation  of  the  dryers  in  controlling  the  quality 
of  compressed  air  delivered  to  the  catapult  pneumatic  system.  Consequently,  a 
more  detailed  study  of  the  efficiency  of  the  ship's  high  pressure  air  system  must 
be  made.  This  will  require  operating  a ship's  high  pressure  air  system  with  all 
the  appropriate  maintenance  procedures  (manual,  MRC,  etc.  verified)  in  effect 
and  then  conduct  an  analysis  of  the  quality  of  air  being  delivered  to  the  catapults* 
air  flask  (Figure  4).  If  the  air  is  then  found  to  contain  moisture  it  will  require  the 
installation  of  a separate  dryer  in  the  catapult  pneumatic  system  (Figure  6). 

b.  A materials  search  indicated  that  new  protective  coatings  (Chart  H) 
are  available  for  corrosion  control  applications  of  catapult  components.  An 
evaluation  of  the  application  of  these  new  coatings  to  launcher  and  recovery 
systems  components  could  possibly  improve  current  protection. 

c.  A literature  search  revealed  the  availability  of  current  reports  on 
methods  and  materials  to  control  corrosion. 
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C.  FUTURE  ACTION. 


1.  preBervatioQ  and  Packaging  of  Components. 

a.  Evaluation  of  NAEC  Preservation  and  Packaging  Procedures. 


(1)  The  Launcher  and  Recovery  Systems  Design  Groups  should  contain 
personnel  who  have  technical  cognizance  of  the  latest  preservation  and  packaging 
systems  as  applicable  to  their  components.  In  this  capacity  these  individuals 
would  be  responsible  to: 

(a)  Coordinate  all  technical  data  related  to  preservation  and 
packaging  of  their  materials  with  Materials  and  Process  Office,  Supply  De- 
partment, Quality  Assurance  Department,  etc. 

(b)  Review  pertinent  component  drawings  and  determine  which 
components  require  critical  considerations  in  methods  of  preservation  and 
packaging. 


(c)  In>house  review  of  all  reports  (Field,  Quality  Assurance  etc.) 
related  to  preservation  and  packaging.  Maintain  continuous  contact  with  field  per- 
sonnel to  evaluate  package  handling,  stowage  or  other  logistic  problems  developed 
aboard  ship. 


(d)  Be  responsible  for  all  special  container  designs. 

(e)  Maintain  continuous  contact  with  other  Government  Agencies 
(i.e. , packaging  labs)  and  manufacturers  of  packaging  and  preservation  materials 
to  implement  the  latest  "state  of  the  art"  knowledge  of  preservation  and  packaging 
systems,  techniques,  and  processes. 

(2)  The  Industrial  Department  should  participate  in  "state  of  the  art" 
improvement  program  for  preservation  and  packaging  of  their  components;  they 
also  should  mark  all  packaging  of  critical  items  accordingly,  and  in  the  same 
manner  as  BRASO  so  that  a standard  preservation  and  packaging  system  will  evolve. 

(3)  Marking  spec  MIL-STD-129  provides  for  optional  special  handling 
marking  (Paragraph  5.4.28,  MIL-STD-129).  NAEC  procedures  should  provide 
additional  notification  markings;  "critical,  if  opened  for  Inspection  repackage  to 
Level  A per  MIL'-STD-794".  More  detailed  packaging  instructions  should  be 
supplied  to  manufacturing  source  inspection  with  utilizatioi  of  a modified  form 
similar  to  Chart  V. 
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(4)  Preservation  and  packaging  problems  should  be  Incorporated 
as  line  items  on  form;  "NAEC  2104  (Rev  8/69)”  as  Une  15  Item;  "NAEC  13810/5 
(Rev  3-73)"  as  part  of  Une  14  Item  "corrosion  control/packaging  problems  . 

(5)  To  lower  the  frequency  of  these  defective  csomponent  problems, 
better  instructions  should  be  given  to  update  handling  personnel  (field  and  fleet) 
concerning  the  Importance  of  maintaining  complete  packaging  and  preservation  of 
the  system  until  used.  More  utiUzation  of  notice  marking  (Item  3 above)  should 

be  effected. 

(6)  Further  Investigation  and  evaluation  of  new  materials  (Chart  II) 
is  needed  for  Improved  NAEC  preservation  and  packaging  system, 
techniques  and  processes. 

2.  Corrosion  Control  of  Catapult  Pneumatic  System. 

a.  Moisture  Prevention  in  the  Pneumatic  System  (Figure  3).  To  deter- 
mine if  the  source  of  moisture  accumulation  In  the  catapult  pneumatic  system  is 
due  to  the  Inefficiency  of  the  ship's  high  pressure  air  dryer  a test 
m;st  be  performed  on  an  approved  air  carrier  high  pressure  air  system.  The 
system  should  have  the  high  pressure  compressor  (Reference  9)  Md  air  dryer 
(Reference  10)  equipment  checked  in  accordance  with  the  prescribed  maintenance 
procedures  and  then  operated.  An  analysis  of  the  high  pressure  air  then  ^Ing 
delivered  to  the  catapult  air  flask  should  be  made  for  moisture  extent.  If  the 
quality  of  air  is  not  dry  as  required  then  an  auxiUary  air  dryer  (Figures  8 wd  9) 
should  be  Installed  In  the  catapult  pneumatic  system  (Figure  3)  <3irertly  to  the  air 
flask  adjacent  to  the  retraction  engine  Installation.  Space  is  available  aboard  ship 
(Figure  6)  to  provide  for  the  installation  of  this  equipment. 

If  the  quality  of  high  pressure  air  Is  as  dry  as  required  for  the  opera- 
tion of  the  catapult  pneumatic  system  then  the  maintenance  procedures  utUlzed  for 
the  test  air  system  should  be  Incorporated  aboard  all  aircraft  carrier  s high  pres- 
sure (3000  PSI)  compressed  air  systems. 

b Evaluate  I*'®  materials  cited  In  Chart  II 

for  application  as  corrosion  preventative  coatings  for  catapult  components 

(air  flask,  accumulator,  etc.). 

c.  The  reports,  abstracts,  indlcles,  (Appendix  J)  documented  as  a 
result  of  the  literature  search  are  a source  for  future  investigation 
on  corrosion  control  by  NAEC. 
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V.  EVALUATION  OF  PRESERVATION  AND  PACKAGING  OF  COMPONENTS, 

AND  CORROSION  CONTROL  OF  CATAPULT  PNEUMATIC  SYSTEM, 

A.  INTRODUCTION. 

1 . Study  Objectives . 

a.  Preservation  and  Packaging.  The  primary  objective  of  this  design 
study  was  to  investigate  the  effectiveness  of  the  current  design  procedure  utilized 
at  NAEC  for  preservation  and  packaging  of  launcher  and  recovery  systems  com- 
ponents for  stowage  and  use  in  a marine  environment. 

A subsequent  part  of  this  study  was  to  investigate  the  preservation  and 
packaging  methods  used  for  specific  equipment  components  which  were  the  subject 
of  NAEC  field  reports  (Appendix  F) . These  components  were  reported  as  being 
received  in  the  field  in  a corroded  condition  as  a result  of  improper  preservation 
and  packaging.  In  conjunction  with  these  studies  was  a limited  literature  search 
for  improved  or  new  materials  and  techniques  for  strippable  coatings  similar  to 
MTT. -P-149  to  be  used  for  preservation  and  packaging  of  these  components.  The 
field  of  the  search  included  both  military  agencies  and  industry. 

b.  Corrosion  Control.  An  associated  objective  of  this  design  study  w’as 
to  investigate  Improved  methods  and  materials  to  prevent  corrosion  of  catapult 
pneumatic  system  and  components  (such  as;  air  flask  and  accumulator  Figures  4 
and  5)  related  to  its  operation  in  a varied  marine  environment. 

2.  Military  Packaging  Requirements.  (Chart  ni) 

The  rigid  requirements  of  Military  Preservation  and  Packaging  of  material 
is  predicated  on  the  need  to  insure  delivery  of  critical  maintenance  supplies  any 
place  in  the  world  in  a usable  condition.  The  problems  of  corrosion  control,  of 
which  preservation  and  packaging  is  a segment,  are  much  more  complex  since 
world-wide  environments  became  standard  modes  of  operations  and  storage. 
Adequate  preventive  methods  are  available  without  regard  to  cost.  However, 
since  there  is  an  important  economic  consideration,  a constant  research  effort 
into  new  materials  and  techniques  must  be  maintained  to  reduce  the  cost  versus 
Improvement  relationship;  this  continuing  research  is  constantly  being  shared  by 
all  branches  of  the  military  as  well  as  industry. 

The  Preservation  and  Packaging  Procedures  at  NAEC  utilize  all  the 
principle  packaging  design  specifications  available  as  well  as  many  of  their  own 
special  design  techniques.  This  Is  particularly  the  case  of  the  catapult  and, 
arresting  gear  components  whose  uniqueness  in  shipboard  and  shorebased  storage 
constantly  requires  meeting  the  demands  of  environmental  extremes.  These  con- 
ditions require  a continued  technical  surveillance  by  NAEC  to  improve  processes 
and  materials  which  resist  corrosion  and  will  provide  usable  supplies. 
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8.  Program  Requirements. 

a.  PreserratioD  and  Packaging.  The  contract  work  outUne  specified  a 
design  study  of  the  NAEC  Preservation  and  Packaging  Procures  of  launcher  ^d 
recovery  system  components  for  a marine  environment.  Of  partl^ar  imerest 
in  this  phase  of  the  study  was  the  Investigation  of  new  or  Improved  materials 
(similar  to  MIL-P-149)  and  related  application  techniques. 

b.  Corrosion  Control.  The  work  outline  further  specified  a separate 
study  on  the  corrosion  aspect  of  the  catapult  pneumatic  components  (such  as;  air 
flask,  accumulator,  etc.)  when  operated  within  environmental  extremes  (hig 
humidity,  salt  air,  etc.),  and  the  subsequent  Investigation  of  new  materials 
(coatings)  and  techniques  to  prevent  this  corrosion  of  components. 

4.  Study  Approaches. 

a Talked  »lth  personnel  edtUn  vartous  NAEC  Departments  and  obtained 
data,  fomis,  tnstmetlene,  etc.  used  by  them  to  conjunction  edth  preservation  and 
packaging  procedures. 

b.  Discussed  with  NAEC  field  personnel  problem  areas  they  found 
relative  to  the  study  objectives  and  obtained  pertinent  data  to  support  these  findings. 

c.  Reviewed  design  features  of  pneumatic  system  with  NAEC  engineers 
and  high  pressure  air  system  with  NAVSEC  engineers.  Received  drawing  data, 
reference  manuals,  specs,  etc.  from  them. 

d Researched  Ubrarles,  manufacturer’s  Indlcles,  technical  assoctetlon 
report  lists.  Defense  Documentation  Center,  NAEC  Technical  Data  Ce^er,  Naval 
Pu^Uwtlons  and  Forms  Center,  etc.  for  information  relative  to  packaging  and  cor- 
rosion control. 

e.  Obtained  data,  material  and  costs  from  manufacturers  of 
coatings  and  pneumatic  equipment.  Read  technical  reports,  engineering  books. 

trade  Journals  etc. 

f.  Examined  NAEC  Field  Reports  on  corroded  parts  and  reference 
drawings,  reports,  specifications,  etc. 

5.  Anticipated  Results. 

B was  expected  that  the  Initial  phase  of  study  would  result  in 
Improvements  in  NAEC  preservation  and  Packaging  Procedures  which  woifid 
Insure  the  delivery  of  usable  parts  to  the  fleet. 


W- 


pult  pneumatic  system  or  components  in  a marine  environment. 

B.  PROCEDURES. 

The  study  procedures  involved  a systematic  liaison  with  many  organizations 
and  sources  of  information  which  had  delegated  responsibilities  related  to  the 
technology  of  preservation  and  packaging  of  military  and  commercial  products. 

This  course  of  investigation  involved  personal  surveys  and  discussions  with 
personnel  at  the  Lakehurst  Facility.  NAVSEC  Command  personnel,  NAEC 
field  personnel  and  fleet  personnel.  It  also  included  direct  correspondence  with 
other  government  agencies  and  a literature  search  of  packaging  oriented  sources 
for  the  most  recent  data  on  packaging  techniques  and  materials.  Finally  a detailed 
investigation  was  conducted  on  NAEC  Field  Reports  for  defective  components 
detected  at  field  locations. 


A companion  study  procedure  was  followed  with  the  emphasis  on  the  corrosion 
control  of  the  catapult  pneumatic  system.  In  many  instances  the  source  of  infor- 
mation was  germane  to  both  topics. 

1.  Preservation  and  Packaging  of  Components, 
a.  Surveys 

(1)  NAEC  Departments  and  Associate  Branch.  Initial  liaison  was 
made  with  specific  NAEC  departments  and  associate  branch  personnel  who  are 
responsible  for  the  design  procedures  used  in  the  preservation  and  packaging  of 
launcher  and  recovery  systems  components.  These  departments  included; 
Engineering,  Industrial,  Supply,  Quality  Assurance,  Fleet  Services,  Engineering 
Specifications  and  Standards  as  well  as  the  Branch  Aviation  Supply  Office.  From 
tUs  initial  survey  it  was  determined  the  scope  of  responsibility  for  each  NAEC 
department  (References  1 and  3)  and  BRASO  (References  3 and  4)  in  relation  to 
the  preservation  and  packaging  of  components  (Chart  I). 


(a)  NAEC  E^ngineering  Department.  The  NAEC  engineering  has 
design  cognizance  of  all  aircraft  Launcher  (catapult)  and  Recovery  (arresting  gear) 
Systems  used  aboard  ship  with  the  exception  of  those  noted  in  Reference  2.  In 
conjunction  with  this  design  responsibility  they  supply  technical  data  related  to 
preservation  and  packaging  of  components  of  these  systems  where  necessary.  TMs 
information  is  delineated  on  drawings,  in  material  process  specifications,  special 
container  designs  or  appropriate  MIL  commodity  design  specification  for  .specific , 
components.  In  addition  they  supply  technical  support  to  other  departments  In 
regards  to  specialized  preservation  and  packaging  data  of  these  components. 
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* (b)  NAEC  Industrial  Department.  The  Industrial  Department 

has  primary  responsibility  for  specifying  the  preservation,  packaging  and  packing 
requirements  for  all  procurement  of  parts  Initiated  by  their  department  (Refer- 
ences 1 and  3)  and  also  has  cognizance  of  the  preservation  and  packaging  of  in- 
house  manufactured  Items  (except  those  made  for  BRASO).  Each  project  manager 
la  responsible  for  specifying  (or  making  sure  it  is  specified)  the  preservation 
and  packaging  data  for  materials  under  bis  control.  The  exceptions  would  be 
equipment  systems  wherein  an  Id;RR.has  been  prepared  as  part  of  the  technical 
data  requirements  and  special  data  or  shipping  containers  specified  by  the 
Engineering  Department. 

(c)  NAEC  Supply  Department. 

(1)  Materials  Branch  specifies  packing  of  all  In-house 

manufactured  Items. 


(2)  Buying  and  Ordering  Branch  of  Purchase  Division 

reviews  all  Purchase  Requests  to  assure  Preservation  and  Packaging  Information  i 
Is  included,  but  they  do  not  vouch  to  the  technical  accuracy  of  the  process. 

i ; 

(3)  Contract  Administration  Branch  utilizes  preservation  ‘ 

and  packaging  information  from  Purchase  Division  to  Incorporate  It  Into  or  up  j ; 

date  contract  requirements.  || 

(d)  NAEC  Quality  Assurance  Department.  Preservation  and  j | 

Packaging  Procedures  utilized  by  contractors  are  checked  by  Quality  Assurance  i j 

personnel  when  necessary.  However,  routine  Inspections  of  methods  required  by  ‘ . 

contract  are  made  by  DCAS  Inspectors  at  the  contractors  plant.  ; I 

The  Industrial  Department  Inspection  assures  that  preser-  ! 
vatlon  is  accomplished  as  specified  on  the  in-house  (Industrial  Department) 
manufacturing  orders. 

\ 

(e)  Branch  Aviation  Supply  Office.  BRASO  specifies  the  Pre-  | 
servatlon  and  Packaging  Procedures  of  all  material  under  their  oognlzance;  this 

Is  accomplished  by  their  own  Technical  Packaging  Group  with  special  technical  j 

inputs  (drawings,  MPR’s  etc.)  from  NAEC  Engineering.  I 

BRASO  maintains  History  Cards  (BRASO  Form  17-Rev.  3-65)  ' 
which  indicate  the  level  of  Preservation  and  packaging  for  each  component;  Level 
"A*'  (MIL-STD-794)  is  prescribed  for  preservation,  packaging;  packing  all  parts 
(Reference  4).  Where  Level  "B"  packing  is  prescribed  for  intercontinental  storage 
it  is  repacked  to  Level  '’A”  prior  to  shipping  overseas  from  storage  depot.  - i 
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^ (f)  Engineering  Spedflcetione  and  Standards  Department.  This 

department  has  cognizance  of  writing  and  maintaining  oertain  military  specifica- 
tions and  is  responsible  for  their  conformance  of  format  and  ocntant.  Part  of 
this  scope  of  responsibility  is  to  maintain  surveillance  of  Section  6 and  6 (packag- 
ing and  shipping  instructions)  of  these  specifications. 

b.  Field  Surveys. 


(1)  NAVSEC,  Washington,  D.C.  The  NAVSEC  Headquarters 
Command  maintains  cognizance  of  NAVSHIPSYSCOM  material  that  interfaces  with 
NAEC  catapult  systems  (Reference  2).  NAVSEC  supports  a Packaging  and 
Container  group  in  the  Non-Metallic  Materials  Section,  Materials  Development 
and  Application  Office;  this  group  is  technically  oriented  to  determine  the  specific 
methods  required  for  preserving  and  packaging  their  equipment  and  components  in 
accordance  with  Mil  Spec  procedures.  They  maintain  contact  with  many  supply 
sources  (manufacturers,  vendors  or  other  agencies)  and  specify  the  proper  pre- 
servation and  packaging  methods  to  be  used  and  also  evaluate  new  materials  to 
improve  these  methods. 

(2)  NAEC,  Tech.  Field  Office-Responsibility.  The  personnel  of 
this  office,  provide  an  operational  support  function  related  to  the  maintenance  and 
operation  of  the  shipboard  launcher  and  recovery  equipment  under  NAEC  cognizance 
In  their  daily  operation  they  draw  components  and  equipment  from  the  supply 
system  for  replacement  and  installation  of  defective  parts  in  shipboard  catapults. 


(a)  NAEC  Tech.  Field  Offices  Surveyed.  A personal  visit 
was  conducted  to  the  NAEC  Field  Office  at  Norfolk  Naval  Base,  Portsmouth,  Va. 
to  discuss  with  cognizant  personnel  their  immediate  experiences  relative  to  the 
effectiveness  of  the  preservation  and  packaging  of  components  received  from 
supply.  During  the  course  of  the  visit  a meeting  was  arranged  with  ship  personnel 
aboard  the  USS  INDEPENDENCE  (CV  -62)  to  discuss  with  them  their  related  ex- 
periences found  aboard  ship.  In  addition  phone  conversations  were  completed  with 
cognizant  field  personnel  at  Mayport,  Fla, , San  Diego,  and  San  Francisco, 
Calif.  Naval  Bases  relative  to  their  experiences  of  a similar  nature. 


c.  Defective  Component  Reports.  A series  of  defective  component 
reports  (Appendix  F)  received  from  field  personnel  were  collected  for  detailed 
investigation.  These  reports  pertained  to  components  which  were  found  at  various 
field  supply  locations  and  were  reported  to  be  corroding  due  to  improper  protec- 
tion or  preservation. 


d.  Literature  and  Materials  Search. 


(1)  Government  Agencies  Contacted.  A selected  group  of  military  ’ 
agencies  were  contacted  to  obtain  information  on  the  scope  of  their  current  in- 
vestigations into  preservation  and  packaging  of  metallic  parts  (Appendix  A) . Thes^ 
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agencies  support  their  own  packaging  laboratories  which  specialize  in  researching 
new  materials  and  techniques  related  to  corrosion  prevention  of  military  equip- 
ment. 

(2)  A systematic  literature  search  was  pursued  to  determine  if  any 
new  packaging  materials  or  processes  were  available  in  the  commercial  field,  as 
well  as  the  military,  which  were  applicable  to  product  preservation  in  the  ship- 
ment and  storage  of  launcher  and  recovery  systems  components. 

The  search  included  the  many  commercial  resources  of  the 
public  library  for  trade  Journals,  technical  indicies,  etc.  (Appendix  B).  For 
military  report  data  the  NAEC  library  was  utilized  where  the  annual  index 
(Appendix  B)  of  f’e  defense  documentation  center  was  the  principal  source  used. 

The  Investigation  Included  a study  of  the  principle  military 
packaging  specifications  (Chart  HI)  listed  in  the  "Military  Packaging  Reference 
Guide"  (Appendix  A)  published  by  the  joint  MiUtary  Packaging  Training  Center, 
Aberdeen,  Md. 


(3)  A search  was  initiated  for  new  packaging  materials  and  pro- 
cesses. Manufacturers  indicies,  such  as;  Thomas  Register,  Catalogs,  monthly 
Publications,  etc.  were  searched  for  companies  (Appendix  G)  who  manufactured 
protective  coatings  with  particular  emphasis  on  new  or  improved  strippable 
materials. 

2.  Corrosion  Control  of  Catapult  Pneumatic  System. 

a.  Pneumatic  System  Investigation. 

(1)  Reviewed  and  analysed  technical  data  (schematic  diagrams, 
manuals,  drawings,  etc.)  for  background  information  on  operation  of  pneumatic 
system. 

(2)  Surveys.  Had  technical  discussions  on  pneumatic  system  design 
parameters  with  NAEC  engineering  personnel  and  discussed  pneumatic  system 
operational  procedures  and  maintenance  problems  with  NAEC  technical  field 
personnel.  Conducted  an  Investigation  on  the  operation  of  the  high  pressure  air 
system  used  aboard  ship  with  NAVSECPHIL  engineering  personnel  and  ship 
personnel  aboard  ship  (CV  62). 

(S)  Component  analysis.  Analysed  components  (air  flask,  accumula- 
tors etc.)  to  determine  feasibility  of  providing  corrosion  resistant  coatings, 

(organic  and  inorganic)  to  surfaces  subject  to  corrosive  mediums. 

b.  Literature  and  Materials  Search.  Libraries  were  utilized  as  data 
sources  to  obtain  lists  of  trade  Journals,  society  publications,  technical  handbooks, 
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* etc.  related  to  corrosion  control.  Conducted  a aearch  with 

pneumatic  equipment  manufacturers  for  technical  data  on  equipment  to  promote 
•nd  dry  air  in  imeumatic  systems.  Contacted  coating  (organic  and 

Inorganic)  manufacturers  who  specialize  in  coatings  to  prevrat  corrosion. 
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C.  DISCUSSION  AND  RESULTS. 


1.  Scope  of  PreservatioD  and  Packaging  Study. 
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a.  Responsibility  for  Procedures.  The  study  was  conducted  to  examine 
the  overall  design  procedure  utilized  at  NAEC  for  the  Preservation  and  Packaging 
of  launcher  and  recovery  systems  components.  Consequently,  essential  to  the  in- 
vestigation was  the  method  used  to  evaluate  an  item  from  the  initial  packaging 
design  phase  through  its  application,  and  subsequent  delivery  to  the  ultimate  user. 
Therefore,  all  cognizant  NAEC  departments  were  surveyed  to  determine  the  scope 
of  their  delegated  responsibility  (Paragraph  B.  1.  2)  and  methods  used  to  accom- 
plish their  tasks. 
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The  initial  authority  for  the  Preservation  and  Packaging  determination 
of  launcher  and  recovery  equipment  is  the  delegated  responsibility  of  separate 
Commands,  depending  on  the  material  category.  The  NAEC  Industrial  and  Supply 
Departmoits  are  responsible  for  new  or  overhaul  items  and  the  Branch  Aviation 
Supply  Office  is  responsible  for  spare  and  provisioned  items. 

The  basic  Preservation  and  Packaging  Procedures  for  NAEC  material 
is  outlined  in  NAEC  Instructions  4030-lD  (Reference  3)  as  issued  by  NAEC  Com- 
manding Officer  dated  16  Nov.  1970  and  establishes  policies  for  preservation, 
packaging  and  packing  of  material  at  NAEC. 

The  basic  preservation  and  packaging  procedures  for  the  Branch 
Aviation  Supply  Office  material  is  outlined  in  separate  instructions  issued  by  the 
Branch  Aviation  Supply  Office,  Officer-in- Charge  which  are  Instructions  similar 
to  those  Indicated  (Reference  4) . The  instructions  specify  that  Level  "A"  protec- 
tion per  MIL-STD-794  be  used  for  their  materiel. 


These  sources  of  supply  of  components  coordinate  their  efforts,  where 
applicable,  in  delivering  these  items  for  fleet  use. 

Further  implementation  of  these  packaging  design  efforts  requires 
the  cooperation  of  the  NAEC  Supply  Department,  Quality  Assurance  Department 
and  the  Fleet  Services  Department.  These  departments  have  the  associated  re- 
sponsibilities of  supplying  the  finished  packaged  unit,  inspecting  the  finished 
packaged  unit  or  reporting  on  the  finished  packaged  unit  from  field  users. 

Although  the  NAEC  Engineering  Department  provides  technical 
support  to  other  NAEC  departments  when  specified,  for  these  Preservation  and 
Packaging  Procedures,  no  separate  group  is  designated  within  the  Launcher  and 
Recovery  Design  Group  to  be  responsible  for  designing  special  packaging  or' con- 
tainers; maintaining  a current  knowledge  in  preservation  and  packaging  technology 
including  ship  board  logistics  of  their  respective  components. 
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The  Branch  Aviation  Supply  Office  maintains  a current  knowledge  in 
the  latest  packaging  techniques  applic^le  to  their  supply  items.  However,  they 
do  not  receive  field  reports  (Appendix  E)  on  packaging  problems  directly  and  must 
depend  on  receiving  this  information  in  an  indirect  manner. 


The  packaging  techniques  utilized  by  the  Industrial  Department  rely 
on  the  current  methods  defined  in  MIL-P-116  in  conjunction  with  time  proven 
materials.  They  do  not  investigate  new  materials  for  updating  procedures;  they 
do  not  identify  parts  as  critical  in  their  marking  of  the  packaged  component. 

b.  Preservation  and  Packaging  Procedures  Specified.  All  interrelated 
procedures  in  the  preservation  and  packaging  of  an  item  are  important  to  obtain  a 
satisfactory  package.  However,  the  emphasis  of  this  investigation  was  directed 
to  the  level  of  protection  and  the  type  of  preservative  specified  for  these  com- 
ponents. The  reason  for  these  specific  considerations  was  due  to  the  problems 
cited  in  the  field  reports  on  defective  components  (Appendix  F)  which  implied  in- 
adequate packaging  and  preservation  was  utilized  and  allowed  the  parts  to  corrode. 

Blthln  the  various  departments  are  competent  technical  personnel  who 
are  capable  of  determining  the  proper  preservation  and  packaging  to  provide  pro- 
tection of  the  units  in  a marine  environment.  During  the  course  of  the  study  it  was 
found  that  the  preservation  and  packaging  as  specified  for  the  defective  components 
investigated  was  adequate  and  Initially  called  for  the  level  (Level  "A"  per 
MIL-STD-794)  of  protection  needed.  In  some  instances  Level  "B"  packing  is  de- 
signated for  continental  shipping  of  an  item  but  it  is  repacked  to  Level  "A"  prior 
to  shipping  overseas  from  the  depot. 

(1)  Level  "A"  Requisites  (MIL--STD-794) . This  is  the  degree  of 
protection  against  the  most  severe  conditions  known  or  anticipated  to  be  encountered 
during  shipment,  handling  and  storage.  Level  "A”  preservation  and  packaging 
and  Level  "A"  packing  requires  protection  against  direct  exposure  to  all  extremes 
of  climatic,  terrain,  operational,  and  transportation  environments.  The  conditions 
to  be  considered  include,  but  are  not  limited  to: 

(a)  Multiple  rough  handling  during  transportation  and  in-transit 
storage  from  manufacture  to  ultimate  user. 

(b)  Shock,  vibration,  and  static  loading  during  shipment,  in- 
cluding deck  shiploading  and  offshore  or  over-the-beach  discharge,  to  ultimate 
user. 


(c)  Environmental  exposure  during  transit  where  port  and 
warehouse  facilities  are  limited  or  nonexistent. 


(d)  Extended  unimproved  open  storage  in  all  climatic  zones, 
particularly  while  under  static  loads  imposed  by  stacking. 
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(e)  Special  package  and  pack  features  for  field  and  combat 
(handling  and  utility) . 


(f)  Special  features  as  required  by  combat  development  agencies. 


It  is  evident  from  these  conditions  stated,  that  all  launcher 
and  recovery  systems  components,  due  to  their  ultimate  storage  environment 
should  be  protected  to  Level  "A".  In  addition  it  is  essential  that  the  methods 
necessary  to  obtain  this  level  be  determined  by  competent  packaging  specialists 
who  are  knowledgeable  in  the  use  of  the  applicable  specifications  (Reference  6\ 
and  related  charts  (Appendix  C). 

(2)  Preservatives.  The  type  of  preservative  to  be  used  is  normally 
specified  in  the  procurement  document  and  conforms  to  MIL-P-116,  Chart  1 re- 
quirements, unless  otherwise  specified. 

Most  of  the  parts  examined  (see  Chart  IV)  for  this  study  were 
protected  with  one  of  these  standard  preservatives  which  normally  provide 
adequate  corrosion  protection.  However,  these  preservatives,  due  to  their  color 
(black  or  brown  per  MrL-C-16173)  do  not  permit  visual  inspection  for  corroded 
surfaces  without  the  removal  of  some  or  all  of  the  preservative  from  the  part,  and 
thus  expose  the  part  to  the  surrounding  corrosive  environment. 

An  important  consideration  of  this  study  was  the  investigation  of 
strippable  compounds  (similar  to  MIL-P-149)  to  be  used  for  corrosion  protecticin 
of  components.  These  can  be  used  in  lieu  of  the  petroleum  based  (similar  to 
MIL-C-16173)  preservatives  and  permit  visual  inspection  (inspect  for  corrosion) 
without  exposing  part  to  surrounding  hostile  environment.  These  strippable 
coatings  (MIL-C-3254,  MIL-C-6799,  etc.)  are  available  with  rust  inhibitors  in- 
corporated in  them  and  many  can  be  sprayed  as  well  as  dipped. 

(3)  Marking.  All  unit,  intermediate  and  shipping  containers  shall 
be  marked  in  accordance  with  MIL-STD-129  (as  per  MIL-STD-794).  This  refers 
to  normal  marking  information  (Part  No.,  Stock  No.,  Contract  No.  etc.)  but  any 
specialized  handling  information  (such  as,  ’’critical  item”  etc.)  requires  that  it 

be  specified  for  each  individual  component  as  required.  Since  a significant  number 
of  Launcher  and  Recovery  System  components  are  considered  critical,  high  value 
items,  a greater  use  of  indicating  the  critical  nature  of  each  part  should  be  effected 
with  a special  marking  note  applied  on  the  package  (also  unit  and  intermediate) . 

c.  Field  Control  Procedures.  Equally  important  to  the  proper  methods 
specified  for  the  preservation  and  packaging  procedures  is  the  effectiveness  in  the 
follow  up  to  assure  the  procedures  are  properly  Implemented.  , 
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I To  control  the  implementation  of  the  proceduree  requires  the  precise, 

coordinated  flow  of  information  and  inspection  by  all  associated  activities  (NAEC 
Quality  Assurance,  HAEC  Industrial  Inspection  and  DCASR).  Any  breakdown  of 
this  cooperative  effort  can  result  in  delivering  Improper  or  inadequate  preserved 
and  packaged  parts  to  the  ultimate  user. 


(1)  Initially  new  manufactured  parts  are  inspected  by  NAEC 
Industrial  Department  if  made  by  them,  or  by  DCASR  Inspection  if  part  is  made 
at  a Contractors’  plant.  Consequently,  these  two  inspection  sources  are  respon- 
sible for  determining  if  the  preservation  and  packaging  of  the  item  prior  to  ship- 
ment meets  the  methods  specified  by  the  original  packaging  specialists.  If  the 
method  is  not  expressly  detailed,  such  as;  type  of  cleaning,  preservative,  etc. , 
to  protect  the  item  to  the  required  ultimate  level,  an  inspection  can  not  satisfac- 
torily be  accomplished.  Therefore,  it  is  net  sufficient  to  indicate  only  "Package 
to  Level  "A",  but  rather  the  detailed  methods  specified  in  MIL-P-116  must  be 
listed  on  the  manufacturing  order  form,  specification,  or  contract  which  is  to  be 
used  by  the  appropriate  inspector. 


(2)  The  NAEC  Quality  Assurance  Department  initially  certifies  a 
contractor’s  manufacturing  facility  to  assure  the  overall  manufacturing  capability. 
This  is  accomplished  by  their  field  personnel  who  check  the  facility  and  its  in- 
spection section  at  the  source  of  manufacture  prior  to  contract  award.  An 
integral  part  of  this  preaward  inspection  is  the  availability  of  adequate  preserva- 
tion and  packaging  skill. 


As  a part  of  their  daily  operation  NAEC  Quality  Assurance 
personnel  receive  and  review  copies  of  reports  on  defective  components  (some 
concern  packaging  discrepancies)  found  in  the  field  and  which  they  fully  investigate. 

In  conjunction  with  this  report  surveillance  the  Quality  Assurance 
personnel  utilize  the  following  report  forms. 

(a)  Fast  Action  Discrepancy  Report  (Appendix  E) . This  report 
system  (FADR)  uses  two  forms.  One,  NAEC  13800/4  is  available  to  field 
personnel  to  report  receipt  of  defective  material  (includes  preservation  and 
packaging  problems)  to  NAEC  Quality  Assurance  Department,  and  the  other  form, 
NAEC  13820/3A,  is  the  reply  form  used  by  Quality  Assurance  personnel  to  advise 
sender  the  course  of  action  taken  to  the  initial  inquiry.  It  provides  for  a fast 
solution  to  field  problems  on  defective  materials. 

(b)  Request  for  Salvage  Action  (Appendix  E).  This  report  form, 
NAEC  4855/1 OA,  is  use  by  Quality  Assurance  personnel  to  report  defective 
materials  found  in  the  field  or  at  manufacturing  sources  and  to  notify  cognizant 
activity  (NAEIT). 

(c)  Request  for  Engineering  Information  (Appendix  E).  This 

report  form,  NAEC  3900/7,  Is  used  by  NAEC  personnel  (Quality  Assurance)  to 
jo^ain  from  NAEC  Engineering  information  or  advice  about  material.  _J 
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(3)  All  noQ*>ooiifonxiAnc6  niaterial  which  Is  found  in  the  field 
(either  in  supply  depot  or  aboard  ship)  by  NAEC  Field  Technicians  is  reported  to 
NAEC  via  Fleet  Services  personnel  for  disposition  or  corrective  action.  This  is 
accomplished  by  use  of  one  of  the  foUovirlng  report  forms: 

(a)  Letter  Form.  This  report  uses  no  formal  format  other 
than  a letter  form  (Appendix  E).  It  is  used  to  report  and  discuss  various  naterial 
problems  which  occur  in  the  field. 

(b)  Arresting  Gear  Field  Technical  Report  (Appendix  E).  This 
report  form,  NAEC  2104,  is  used  by  field  technicians  to  report  discrepancies  of 
arresting  gear  equipment  and  components  found  in  the  field.  It  currently  does 
not  contain  a line  for  preservation  and  packaging  problems. 

(cl  Steam  Catapult  Field  Technical  Report  (Appendix  E).  This 
report  form,  NAEC  13810/5,  is  used  by  field  technicians  to  report  discrepancies 
of  catapult  equipment  and  components  found  in  the  field.  It  currently  does  not 
contain  a line  for  preservation  and  packaging  problems. 

All  of  these  previously  cited  report  forms  are  NAEC 
oriented  with  copies  directed  to  various  NAEC  Departments  for  response.  How- 
ever, BRASO,  which  supplies  spare  parts  for  the  Launcher  and  Recovery  equip- 
ment do  not  receive  these  reports  directly,  particularly  on  problems  dealing  with 
preservation  and  packaging.  Consequently  they  are  not  aware  of  defected  parts  due 
to  preservation  and  packaging  that  occur  in  the  field  unless  advised  by  a secondary 
source  and  thus  may  not  be  alerted  to  chtmge  their  packaging  procedure  if  neces- 
sary. 

d.  Field  Survey  Disclosures.  The  field  surveys  conducted  were  limited 
in  scope  to  the  immediate  technical  objectives  of  this  preservation  and  packaging 
study.  Consequently,  these  surveys  were  brief,  but  at  the  same  time  concise 
enough  to  obtain  some  pertinent  data  as  an  indication  for  improvements  in  NAEC 
preservation  and  packaging  procedures. 

(1)  NAVSEC,  Washington,  D.C.  A meeting  was  concluded  with  the 
section  supervisor  of  the  packaging  and  container  unit  who  is  responsible  for  the 
preservation  and  packaging  of  NAVSEC  cognizant  material.  During  the  course  of 
the  discussion  he  mentioned  a new  strippable  material  which  was  presently  being 
evaluated  for  its  effectiveness  to  prevent  corrosion  of  ship’s  propellers  while  in 
storage;  it  had  been  tested  in  a marine  environment  for  almost  a year  with  com- 
plete success.  He  also  cited  an  improved  hot  dip  strippable  material  which  they 
evaluated  and  found  to  be  more  reliable  in  the  prevention  of  corrosion  of  metal 
parts  containing  copper  and  zinc. 


All  the  data  related  to  these  materials  was  obtsdned  for  NAEC 
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For  NAVSEC  to  implement  the  immediate  use  of  such  a new 
material  as  interim  form  is  issued,  known  as,  "NAVSHIPS  Notice".  This  form 
provides  for  all  the  information  about  the  material  and  its  application  and  listed 
in  NAVSHIPS  manual  0900-028-3010.  This  data  is  then  incorporated  into  the  ap- 
propriate Mil  specification. 


(2)  NAEC  Tech.  Field  Offices.  The  limited  field  survey  was  con- 
ducted to  determine  the  effectiveness,  at  the  users  level,  of  the  current  preser- 
vation and  packaging  procedures  in  effect.  This  survey  included  talking  directly 
with  personnel  in  the  supply  depot  at  the  Norfolk  Naval  Base,  the  cognizant  field 
technical  representatives  and  the  catapult  and  arresting  gear  personnel  stationed 
aboard  the  USS  INDEPENDENCE  (CV  62)  which  was  being  overhauled  at  the 
Norfolk  Naval  Base,  Portsmouth,  Va. 

All  of  the  personnel  contacted  were  experienced  in  handling 
packaged  launcher  and  recovery  systems  components  directly  from  supply  (either 
depot  or  ship)  and  consequently,  could  make  a significant  Judgement  of  the  effective- 
ness of  the  procedures  in  use.  Indications  from  the  discussions  with  these  people  were 
that  the  incident  of  receiving  corroded  parts  from  supply  was  minimal  (less  than 
5%).  However,  it  was  a general  consensus  of  opinion  among  them  that  incomplete 
or  inadequate  identification  and  markings  (Incomplete  part  no. , part  name  not 
readable,  etc. ) on  the  package  was  a more  prevalent  supply  problem. 

Consequently  the  incompletely  marked  package  unit  is  opened  for 
inspection  and  identification  purposes  then,  if  not  used,  reclosed,  but  not  nec- 
essarily conforming  to  the  proper  packaged  procedure  specified,  and  returned  to 
storage.  Similar  experiences  were  reiterated  by  the  field  technical  repre- 
sentatives stationed  at  Ma3rport, . Fla. , San  Diego  and  San  Francisco,  Calif. , Naval 
Bases. 


Another  problem  cited  was  the  bulk  of  some  wood  crate  packing 
of  components  which  prevented  acceptable  stowage  aboard  ship  due  to  insufficient 
clearance  in  the  designated  storage  area.  Consequently,  in  order  to  store  the  unit 
the  wood  crating  was  removed;  if  the  inner  packaging  was  not  designed  for  this 
t)i}e  of  handling  it  became  damaged  and  tom  with  the  subsequent  loss  of  effective 
protection  against  ship  board  corrosive  environments. 

e.  Analysis  of  Field  Reports  for  Defective  Components  (Appendix  F). 

A detailed  analysis  was  made  of  the  following  components  which  were  reported  as 
being  corroded  due  to  inadequate  preservation  and  packaging.  These  items  were 
the  subject  of  various  field  reports  and  lack  specific  data  in  many  instances  to 
make  conclusive  analysis. 

The  items  were  checked  with  their  NAEC  detailed  drawing,  MPR,  add 
BRASO  History  Card  (Appendix  F)  to  determine  if  the  initial  packaging  specified 
was  adequate.  Notations  were  made  for  each  item  investigated  (Chart  TV). 
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a)  Detailed  Analysis.  Kem  1 - Barricade  (P/N  614148-1  NAEC 
Field  Report  (Appendix  F-1)  revealed  corrosion  of  metal  tings  and  mildew  of 
nylon  webbing  when  orate  was  opoied  aboard  ship.  Barricade  was  originally 
packaged  as  prescribed  by  BRASO  history  card  (BRASO  Form  17)  instructions 
for  a Method  lA  type  MIL-P-116  Padcsging.  Investigation  indicated  the  corrosion 
was  due  to  occluded  moisture  in  the  nylon  and  was  entrapped  in  the  original 
packaging.  Action  Taken  - Future  shipments  of  Barricades  will  be  padcaged  in 
accordance  with  NAEC,  MPR  1290  which  specifies  a &IIL- P-116  Method  n Type 
packaging  with  an  active  desiccant  to  absorb  any  occluded  moisture. 

Item  2 - Tension  Bars/Release  Element  (MIL-T-23426A)  NAEC 
Field  report  revealed  units  badly  corroded  when  container  direct  from  supply  was 
opened  aboard  ship  (Appendix  F-2).  These  bars  were  apparently  repackaged  in 
response  to  a request  for  a large  quantity  (200)  without  following  the  packaging 
procedure  specified  by  the  existing  ASO  instruction  No.  12152.  (See  Appendix 
F-2. ) These  instructions  are  incorporated  into  the  commodity  specification 
MIL-T-23426  as  Amendment  1 (see  Appendix  F-2) . This  commodity  specification 
lists  the  bars  by  part  number  and  specifies  bow  they  should  be  preserved  and 
packaged  (Section  S)  for  transportation  and  storage.  Included  in  this  specification 


MODEL  A/C 


IRM-1720-866-7019  (P/N  413745) 


IRM-1720-07S-124S  (P/N  S06996) 


IRM'l  720-572-7532  (P/N  502822) 


IRM-1 720-869-5453  (P/N  128  CVM-10500) 


IRM-1 720-919-2140  (P/N  508713) 


Tension  Bars/ 
Release  Elements 

Tension  Bars/ 
Release  Elements 

Tension  Bars/ 
Release  Elements 

Tension  Bars/ 
Release  Elements 

Tension  Bars/ 
Release  Elements 


C-2,E-2,A-6 


These  above  units  were  included  as  items  for  investigation,  : 

however,  the  commodity  specification  (MIL-T-23426)  covers  the  preservation  and  i 
packaging  procedures  of  all  tension  bars/release  elements  used  with  launch  aircraft! 


Action  Taken  - Since  these  items  are  categorized  as  critical 
(Appendix  F-2)  for  functional  application  it  is  mandatory  that  they  be  preserved 
and  packaged  at  Level  "A**  only.  Consequently,  to  insure  this  Level  "A"  is 'at  all 
times  adhered  to  throughout  the  packaging  and/or  repackaging  procedure  Amend- 
ment 2,  MIL-T-23436  (Appendix  F-2)  was  written.  This  Information  is  to  be  in- 
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corporated  into  Section  5 of  ME.-T-23436,  by  personnel,  code  91124  , Aircraft 
Section,  Aircraft  Weapons  and  Ship  Division,  NAEC,  who  are  currently  revising 
this  specification. 


n 


Item  3 - Lever  (P/N  501549-7)  NAEC,  Request  for  Salvage 
Action  (Form  4ND  and  NAEC  4855/1 OA)  (Appendix  F-3)  indicated  part  had  "severe 
rust  on  all  surfaces";  no  information  on  whether  part  w'as  packaged  and  opened  or 
other  conditions  in  which  it  was  stored. 

Action  Taken  - No  plating  or  protective  finish  indicated  on  NAEC 
501549-1  Dwg.  initial  preservation  (MIL-C-16173  GR  2)  and  packaging  specified 
for  the  part  was  checked  on  BRASO  History  Card  (Appendix  F-3)  and  found  it 
called  for  Level  "A"  packaging  in  accordance  with  MIL-P-116  Method  I-A14  which 
is  a carton,  heat  sealed  vapor  barrier  (MIL-B-131),  then  an  additional  carton. 

This  procedure  provides  for  long  term  storage  in  a marine  environment  until 
package  is  opened. 

Item  4 - Union  Nut  (P/N  414240-1)  NAEC  Request  for  Salvage 
Action  (Appendix  F-4)  states  parts  have  "first  stage  of  rust"  due  to  no  preserva- 
tive, no  information  on  condition  of  packaging  or  its  stored  state. 

Action  Taken  - Investigated  part  drawing  414240-1  which  does 
not  call  for  any  plating  or  protective  finish.  Initial  responsibility  for  preservation 
and  packaging  of  item  is  Defense  Industrial  Supply  Center  which  has  cognizance  of 
this  type  of  hardware  items.  NAEC  should  plate  part. 

Item  5 - Inner  Race  (P/N  C87780-47)  NAEC  Request  for  Salvage 
Action  (Appendix  F-5)  indicates  "first  stage  of  rust  all  surfaces"  due  to  inadequate 
preservation;  no  information  on  type  or  condition  of  packaging  as  stored. 

Action  Taken  - Investigated  part  drawing  C87780-47  which  refers 
to  MPR  1262  (Reference  8)  for  initial  preservation  procedure.  Further  check  of 
History  Card  (Appendix  F-5)  calls  for  Level  "A"  preservation  and  packaging  as  per 
MPR  1262  (Reference  8)  as  well  as  nailed  wood  box.  Packaging  is  adequate  for 
long  term  storage  until  opened. 

Item  6 - Sheave  Sub-Ass'y  (P/N  509185-3).  NAEC  Request  for 
Salvage  Action  (Appendix  F-6)  states  that  there  is  "severe  rust  throughout  the 
entire  surface"  of  the  part  and  it  is  badly  damaged  from  handling  since  it  was 
stored  in  an  unpackaged  condition. 

Action  Taken  - Part  drawing  509185-3  was  checked  but  did  not 
indicate  any  preservation  data.  Further  investigation  of  BRASO  History  Card  > 
(Appendix  F-6)  indicated  part  was  initially  to  be  preserved  and  packaged  to  Level 
"A"  in  accordance  with  MPR  1262  (Reference  8)  and  then  packed  in  nailed  wood 
box.  This  packaging  procedure  should  provide  for  long  term  storage  protection. 
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Item  7 • Spacers  (P/N  53-40112-2).  KAEC  Request  for  Salvage 
Actloa  (Appendix  F-7)  Indicates  that  "all  pieces  are  In  first  stage  of  rust".  No 
Informatloo  on  type  of  packaging  as  stored. 

Action  Taken  - Checked  part  drawing  53-40112-2;  no  protective 
plating  or  coating  indicated.  Investigated  BRASO  History  Card  for  part  (Appendix 
F-7)  which  called  for  Level  "A"  preservation  and  packaging  per  MIL- P-116 
Method  IA-8  which  call  for  preservation  (MIL-C-16173  GR  2)  and  packaged  in  a 
heat  sealed  water  vapor  barrier  bag.  This  packaging  procedure  should  provide 
for  long  term  marine  storage. 

Item  8 - Cable  (P/N  29-40707-775) . NAEC  Request  for  Salvage 
^ Action  (Appendix  F-8)  states  that  items  were  "in  first  stage  of  rust"  and  that  no 
preservation  of  the  material  was  apparent.  No  other  packaging  information 
available. 


Action  Taken  - Investigated  part  drawing  29-40707  and  found  no 
notations  for  preservation  or  protective  coating  of  part.  Checked  BRASO  History 
Cards  (Appendix  F-8)  which  Initially  called  for  Level  "A"  packaging  with  preser- 
vative (MIL-C-16173  GR  1)  on  cable  as  well  as  fittings  and  wrapped  with  barrier 
material.  This  packaging  is  inadequate  for  long  term  marine  storage.  A new 
packaging  technique  (Appendix  D-2)  is  now  available  which  will  provide  longer  storage 
capability  and  will  be  specified  on  all  future  packaging  of  this  item. 

Item  9 - Sleeve  (P/N  408402-1).  NAEC  Request  for  Salvage 
Action  (Appendix  F-9)  Indicates  item  has  "second  degree  rust  on  all  surfaces  not 
plated"  but  no  information  on  type  packaging  other  than  "absence  of  preservation". 

Action  Taken  - Investigation  of  part  drawing  408402  indicated  no 
notes  specifying  plating  or  preservation.  Review  of  BRASO  History  Cards  initially 
specify  preservation  (MIL-C-16173  GR  2)  and  wrap  in  waterproof  barrier  paper 
per  MIL-B-121A  then  packed  In  fiber  board  container  per  Fed  ppP-B-636  Type  n 
Class  2 and  over  packed  in  a nailed  box.  Recommend  that  due  to  high  value  and 
critical  nature  of  item  it  be  preserved  (MIL-C-16173  GR  2)  and  packaged  in  vapor 
proof  heat  sealable  bag  per  MIL-B-131  and  then  put  in  carton  per  latest  Fed 
PPP-B-636  Type  SF  Class-Weather  Resistant,  then  over  pack  in  nailed  wood  box. 

Item  10  - Cable  (P/N  A92791-27-1750;  -13-600).  NAEC  Request 
for  Salvage  Action  (Appendix  F-10)  states  that  units  are  "in  first  stage  of  rusting" 
due  to  lack  of  preservation  materials. 

Action  Taken  - Check  part  number  drawing  A92791  which  calls 
for  uncoated  material.  Review  of  BRASO  History  Cards  show  initial  requirement 
for  preservation  per  MlL-C-16173  GR  1 then  over  wrap  with  barrier  material  per 
MIL-B-121  and  then  wood  sheath.  This  is  similar  procedure  as  Item  8 and  will  be 
packaged  in  the  future  by  new  technique  (Appendix  F-10)  which  will  provide  long 
\ term  storage  capability. 
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Item  11  - Track  Section  (P/N  408084-2;  -3) . NAEC  Request  for 


Salvage  Action  (Appendix  F-11)  states  that  protective  coating  is  "peeling  off  and 
pieces  are  nisting".  No  information  on  packaging  of  parts  as  stored. 


Action  Taken  - Checked  part  drawing  408084  and  found  no  notes 
for  protective  finish.  Review  BRASO  History  Cards  which  initially  specified  pre- 
servation (MIL-C-16173  GR  2)  and  Method  IA-15  per  MIL-P-116  for  packaging. 

This  method  requires  a carton  and  heat  sealed  vapor  proof  bag  to  provide  cor- 
rosion protection.  These  parts  to  be  superceded  by  parts  512513  on  future  pro- 
curements and  will  have  Level  "A"  packaging  specified  for  their  protection. 

Item  12  - Socket  Eye  End  (400790-1).  NAEC  Request  for  Salvage 
Action  (Appendix  F-12)  Indicates  that  item  had  "heavy  rust"  on  some  surfaces.  No 
information  on  the  type  of  packaging  as  stored. 

Action  Taken  - Checked  part  drawing  400790  and  notes  call  for 
cadmium  plating.  Review  of  BRASO  History  Cards  initially  specified  preserva- 
tion (MIL-C-16173  GR  2)  and  grease  proof  wrap  per  MrL-B-121  then  crated.  Re- 
commend due  to  high  value  and  critical  nature  of  part  that  heat  sealed  vapor  proof 
bag  per  MIL-B-131  replace  barrier  wrap  MIL-B-121. 

Item  13  - Inner  Spacer  (P/N  71-40212-2).  NAEC  Request  for 
Salvage  Action  (Appendix  F-13)  states  that  items  are  in  "first  stage  of  rusting" 
due  to  improper  packaging  and  preservative. 

Action  Taken  - Checked  part  drawing  71-40212  and  found  no 
notation  indicating  any  preservation  or  protective  coating.  Review  of  BRASO 
Ifistoiy  Cards  (Appendix  F-13)  indicated  items  are  to  be  preserved  (MIL-C-16173 
GR  2)  and  packaged  to  Level  "A"  protection  in  accordance  with  MIL-P-116  Method 
IA-8  which  requires  a heat  sealed  vapor-proof  bag  and  then  packed  in  nailed  wood 
box.  This  packaging  should  provide  long  term  marine  storage. 

Item  14  - Clevis  Pin  (P/N  317434-1).  NAEC  Request  for  Salvage 
Action  (Appendix  F-14)  states  that  items  are  not  preserved  and  are  "rusty  over 
entire  part". 

Action  Taken  - Check  part  drawing  317434  and  found  no  notation 
calling  for  preservation  or  protective  coating.  Review  of  BRASO  History  Card 
(Appendix  F-14)  calls  for  packaging  item  per  MIL-P-116  Method  IC-2  which  re- 
quires part  to  be  preserved  (MIL-C-16173  GR  2)  and  wrapped  in  waterproof  barrier 
material  then  packed  in  weather  resistant  carton.  Recommend  procedure  to  use 
heat  sealed  vaporproof  bag  in  fidure.  Part  no  longer  in  BRASO  Inventory,  and  now 
is  responsibility  of  Defense  Industrial  Supply  Center.  NAEC  should  plate  part. 
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Item  15  - Piston  Rod  (P/N  504130).  The  only  information  on 
this  item  was  a Photo  (Appendix  F-15)  taken  aboard  the  USS  CORAL  SEA  (Feb.  66) 
showing  the  extent  of  the  rust  pitting  on  the  surface  of  the  shaft.  This  apparently 
was  evident  when  the  exterior  crating  was  opened  and  the  barrier  material  re- 
moved. No  other  information  was  available. 


Action  Taken  - Checked  part  drawing  504130  and  found  no  nota- 
tions for  preservation  or  protective  coating.  Review  BRASO  History  Cards 
(Appendix  F-15)  indicates  that  preservation  (MIL-C-16173  GR  2)  and  packaging 
was  to  be  Level  "A"  protection  in  accordance  with  MIL-P-116  Method  lA.  No 
specified  submethod  is  indicated.  Future  Action  - Since  item  is  a critical 
high  value  part  more  complete  instructions  for  packaging  should  be  given  with  the 
consideration  of  more  positive  protection  of  the  surface  from  marine  moisture 
vapor  corrosion.  It  should  detail  the  type  of  barrier  material  (such  as  MIL-B-131 
vapor  proof)  and  possibly  a strlppable  (tot  or  cold)  compound  should  be  applied 
over  the  bare  metal  prior  to  barrier  material.  Then  inspection  (visual)  could  be 
made  of  the  part  after  unwrapping  the  barrier  material  without  exposing  it  to 
moisture  laden  environment. 


Item  16  - Cap  Assembly  (P/N  504047-1).  NAEC  Request  for 
Salvage  Action  (Appendix  F-16)  Indicates  parts  have  "rusted  areas"  and  certain 
areas  are  painted.  PHOTO  (Appendix  F-16)  shows  exposed  surfaces  extremely 
rusted.  No  information  on  preservation  and  packaging. 

Action  Taken  - Checked  part  drawing  504047-1  and  found  no 
notations  for  preservation  or  protective  coating.  Review  of  BRASO  History  Card 
(Appendix  F-16)  calls  for  application  of  preservative  (MIL-C-16173  GR  2)  and 
wrapping  with  barrier  material  per  MIL-B-121  then  crated  in  nailed  wood  box. 

Future  Action  - Rem  is  a Ugh  value  critical  part,  therefore, 
consideration  should  be  given  to  preserve  then  place  dessicant  In  cavity  to  absorb 
any  occluded  moisture,  then  wrap  or  bag  Item  with  vapor  proof  barrier  material 
per  MIL-B-131  then  crate  in  nailed  wood  box  with  skids.  Notation  on  marking 
should  specify  that  If  part  is  opened  for  Inspection  it  should  be  represerved  and 
repackaged  to  Level  "A"  protection  In  accordance  with  original  packaging  method.  * 

Item  17  - Strap  Assembly  (P/N  60482-1;  -3).  No  Field  or  Salvage 
Reports  are  available  for  this  item  (Appendix  F-17),  consequently,  any  packaging 
deficiencies  which  may  have  occurred  In  the  field  are  unknown  at  this  time. 


Action  Taken  - Checked  drawing  of  part  504821  and  found  no 
notations  for  preservation  or  protective  coatings.  Review  of  BRASO  History  Card 
(Appendix  F-17)  calls  for  Level  "A"  protection  in  accordance  with  MPR 1283 
(Reference  6).  This  procedure  calls  for  preserve  (MIL-G-23827)  barrier  material 
wrap  (MlL-B-121)  then  placed  In  heat  sealed  vapor  proof  bag  (MIL-B-131)' with 
dessicant  (MIL-D-3464)  and  entire  unit  placed  In  a nailed  wood  box.  This  method 
^bould  protect  item  for  long  term  marine  storage.  • 
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Future  Action  - Since  this  is  a high  value,  critical  part  con- 
sideration should  be  given  towards  packaging  it  in  the  new  method  used  for  cable 
assemblies  (Appendix  F-17)  and  eliminate  the  hazard  of  puncturing  the  barrier 
materials  during  the  packaging  and  handling  procedures. 


Item  18  - Valve  (P/N  509979-1).  No  Field  or  Salvage  Reports 
are  available  for  this  item  (Appendix  F-18),  consequently,  any  packaging  defici- 
encies which  may  have  occurred  in  the  field  are  unknown  at  this  time. 
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Action  Taken  - Checked  drawing  of  part  509979  and  found  no 
notations  for  preservation  or  protective  coatings.  Review  of  BRASO  History  Card 
(Appendix  F-18)  calls  for  preservation  and  packaging  to  Level  "A"  protection  per 
MrL-STD-794. 


Future  Action  - Since  this  is  a vendor  purchased  part  and  no 
specific  method  of  MIL- P-116  is  mentioned  it  will  require  the  vendor  to  package 
at  their  interpretation  of  Level  "A"  requirements  unless  more  detail  is  specified  in 
vendor's  contract.  Consequently,  the  packaging  effectiveness  is  dependent  upon 
the  vendor's  expertise  on  packaging.  Therefore,  consideration  should  be  given 
to  having  the  BRASO  packaging  specialist  specify  the  method  of  packaging  per 
MIL -P-11 6. 


Item  19  - Piston  Assembly  (P/N  613101-7).  No  Field  or  Salvage 
Reports  are  available  for  this  item  (Appendix  F-19),  consequently,  any  packaging 
deficiencies  which  may  have  occurred  in  the  field  are  unknown  at  this  time. 

Action  Taken  - Checked  drawing  of  part  613103  and  found  no 
notations  for  preservation  or  protective  coating.  Review  of  BRASO  History  Card 
(Appendix  F-19)  calls  for  part  to  be  preserved  (MIL-C-16173  GR  2)  per  MIL-P-116 
procedure  and  then  wrapped  with  barrier  material  per  MIL-B-121  and  packed  in 
nailed  wood  sheathed  crate  per  MIL-C-104. 

Future  Action  - Consideration  should  be  given  to  using  vapor 
proof  barrier  material  per  MIL-B-131  in  lieu  of  water  proof  barrier  material  per 
MIL-B-121. 


Item  20  - Piston  Assembly  (P/N  613102-13).  No  Field  or  Salvage 
Reports  are  available  for  this  item  (Appendix  F-19),  consequently,  any  packaging 
deficiencies  which  may  have  occurred  in  the  field  are  unknown  at  this  time. 

Action  Taken  - Checked  drawing  of  part  613102-13  and  found  no 
notations  for  preservation  or  protective  coating.  Review  of  BRASO  History  Card 
(Appendix  F-20)  calls  for  part  to  be  preserved  (MIL-C-16173  GR  2)  and  packaged  to 
Level  "A"  protection  and  wrap  with  barrier  material  (MIL-B-121)  per  MIL-P-116 
and  then  packed  in  nailed  wood  sheath  crate  per  MIL-C-104. 
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^ Future  Action  r ConsiderAtlon  ihould  be  given  to  using  vapor 

proof  barrier  material  per  MIL-B-131  In  Ueu  of  water  proof  barrier  material  per 
MIL-B-121. 

Item  21  - Sealing  Strips  (P/N  618380-2;  -S).  No  Field  or  Salvage 
Reports  are  available  for  this  Item  (Appendix  F-21),  consequently,  any  packaging 
deficiencies  which  may  have  occurred  In  the  field  are  unknown  at  this  time. 

Action  Taken  - Checked  drawing  for  part  613380  which  specifies 
method  to  preserve  (Type  P-2,  MIL- P-116)  and  package  item  Incorporated  In  the 
drawing  notes.  K calls  for  preservation  per  MIL- P-1 16  and  method  of  wrapping 
with  vapor  proof  barrier  material  per  MIL-B-131  and  over  wrap  with  cotton  duck 
per  CCC-C-428.  The  procedure  Includes  special  method  to  physically  protect 
Item.  Review  of  BRASO  History  Card  (Appendix  F-21)  Indicates  to  refer  to 
drawing  613380  for  preservation  and  packaging  instructions. 

f.  Literature  and  Materials  Search  - Scope.  The  following  Is  the  scope 
of  the  literature  and  materials  search  which  was  conducted  during  the  preservation 
and  packaging  study. 

(1)  Commercial.  Public  library  sources  were  researched  to  obtain 
the  names  of  all  trade  journals  which  specialised  In  commercial  packaging, 
materials  and  equipment.  These  trade  Journals  (Aw>endlx  B)  were  contacted  and 
copies  of  their  current  indices  were  soUclted.  Some  responded  to  the  request 
(Appendix  B),  but  a brief  examination  of  these  Indices  received  did  not  reveal  any 
applicable  techniques  for  Immediate  military  use  (Appendix  D) . 

Another  source  of  data  was  the  Engineering  Index  (1970)  Vol.  69 
(AppendU  B)  which  Usts  reports  on  new  packaging  materials  and  techniques  from 
world  wide  sources.  Many  of  these  reports  covered  pertinent  subjects,  but  pro- 
ject priorities  precluded  obtaining  copies  for  this  study. 

(2)  Military'  The  NAEC  library  was  utilized  In  researching  sources 

for  mlUtary  packaging  reports.  The  principle  source  available  was  the  Technical 

Abstract  Bulletins,  Annual  Index  for  1970  Issued  by  Defense  Documentation  Center. 
A few  reports  were  requested  (Appendix  B)  from  this  source,  but  they  did  not 
reveal  any  applicable  data.  Requests  were  sent  for  a bibliography  on  packaging, 
but  no  reply  was  received  In  time  to  be  included  In  this  report. 

(3)  Military  specifications  (Chart  HI) . The  basic  military  specifi- 
cations utilized  as  information  reference  sources  were  the  following: 

(a)  MIL-8TD-794,  Procedures  for  Packaging  und  Packing  of 
Parts  and  Equipment.  This  standard  provides  the  overall  packaging  requirements 
and  tasks  required  to  accomplish  the  packaging  of  parte  and  equipment  based  on 
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their  material  compositioa,  criticalness  of  surface  finish,  compatibility  with 
preservative  and  on  such  physical  factors  as;  size,  weight,  fragility,  and  envi- 
ronmental severity  of  shipment,  handling  and  storage  (Appendix  C) . 

This  standard  is  to  be  used  in  developing  preservation, 
packaging  and  packing  requirements  of  parte  and  equipment.  It  is  also  used  to 
assist  in  developing  Section  5 of  MIL  Commodity  Specifications  (unit  design)  as 
well  as  preparing  packaging  requirements  cited  in  contracts.  Reference  MIL 
specifications  are  listed  to  supplement  the  design  requirements.  In  lieu  of  a 
specific  MIL  Commodity  Specification  or  process  specification,  Section  4 and  5 
of  this  standard  shall  govern. 

(b)  MIL-P-116  Methods  of  Preservation.  This  specification 
is  the  basic  MEL-Specification  covering  the  requirements  for  cleaning,  preserva- 
tion and  packaging  of  items,  equipment  and  materials  for  protection  against  cor- 
rosion, physical  damage  and  other  forms  of  deterioration  during  handling,  ship- 
ment and  storage. 

It  also  provides  test  procedures  used  to  verify  the  require- 
ments and  cites  all  related  reference  specifications  (Appendix  C). 

(c)  MIL-STD-726,  Packaging  Requirement  Code.  This  standard 
establishes  and  defines  a system  for  "coding"  essential  preservation  and  packaging 
data  embracing  the  requirements  established  in  MIL-STD-194,  MIL-P-116  and 
related  specifications. 

In  utilizing  this  code  lengthy  identifying  and  descriptive  data 
is  reduced  to  a convenient  form  for  electronic  data  processing  methods  for  use  in 
procurement  or  logistic  purposes. 

(d)  MIL-Commodlty  Specifications  (Reference  6) . Specialized 
equipment  and  components  require  a separate  design  specification  which  establishes 
the  specified  design  parameters.  The  format  of  this  type  of  MIL  specification 
provides  for  special  preservation  and  packaging  data  to  be  included  in  Sections  5 
and  6 of  the  specification. 

With  the  use  of  these  basic  MIL  specifications  and  related 
references  the  package  designer  or  specialist  is  able  to  specify  adequate  preser- 
vation and  packaging  of  normal  military  components.  These  documents  provide 
three  (3)  levels  of  environmental  protection,  27  basic  methods  of  preservation 
(plus  many  specialized  submethods)  and  a myriad  of  techniques  for  cushioning  and 
containerization  of  parts.  Consequently  it  requires  the  expertise  of  s technically 
qualified  specialist  to  interpret  and  specify  the  proper  methods,  and  aorfc  in  con-* 
junction  with  the  design  engineer  for  any  specialized  technical  requirementa. 


through  correspondence. 

(a)  Directorate  of  Packaging 
AFLC  (DSP) 

Wrlght-Patterson  AFB 
Dayton,  Ohio  45433 

Response  from  this  agency  indicated  the  Materials  Division 
of  the  Air  Force  Packaging  Evaluation  Agency  are  currently  investigating  various 
water  vapor  barriers  for  corrosion  protection  and  are  deeply  Involved  in  poly- 
urethane foam-ln  place  packaging  techniques  (Appendix  A) . 

(b)  US  Army  Natick  Laboratories 
Natick,  Mass.  01760 

Their  Packaging  Division  is  currently  evaluating  some 
urethane  foam-ln-place  packaging  materials  and  have  done  some  other  research 
with  plastic  films  (Appendix  A) . They  recently  sponsored  a joint  symposium  on 
military  padcaglng  for  military  agencies  only. 

(c)  Department  of  the  Army 
HQ  Tobyhanna  Army  Depot 
Tobyhanna,  Pa.  18466 

The  AMC  Packaging,  Storage  and  Containerization  Center 
Investigates  new  preservation  and  packaging  materials  (Appendix  A). 

(d)  Department  of  the  Army 

Joint  Military  Packaging  Training  Center 
Aberdeen  Proving  Ground,  Maryland 

Correspondance  with  this  agency  did  not  receive  a reply  other 
than  copies  of  booklet  100,  Reference  Guide  to  Military  Packaging  (Appendix  A) . 
This  agency  operates  a military  packaging  school  to  train  packaging  specialists. 

(5)  New  Material  Sources.  The  search  was  confined  to  companies 
who  manufacture  strlppable  protective  coatings  or  preservatives.  A number  of 
speciality  manufacturers  who  make  these  type  coatings  were  contacted  by  phone  or 
letter  (Appendix  G).  Responses  were  received  in  the  form  of  product  data  sheets 
(Appendix  K)  and  physical  samples  of  the  material.  These  samples  were  forwarded 
to  NAEC  for  their  evaluation  on  future  applications  (Chart  U).  * 
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^ 2.  Scope  of  Corrosion  Control  of  Catapult  Pneumatic  System  Study. 

a.  Pneumatic  ^stem  Analyses  for  Corrosion  Protection.  An  analysis 
of  the  pneumatic  system  Indicated  that  it  operates  as  a closed  system  after  the  air 
flasks  are  fully  pressurized  (Figure  3).  Consequently,  if  any  moisture  laden  air 
is  introduced  into  the  system  it  will  remain  entrapped  until  system  is  purged  with 
dry  air.  If  this  moisture  is  retained  in  the  system  corrosion  will  develop  in  the 
various  components  not  protected  by  corrosion  resistant  coated  surfaces  (plating, 
sprayed  metal  or  organic  coatings). 


A design  study  of  the  NAEC  drawings  (Reference  12)  for  the  major 
components  (air  flask,  accumulators,  cylinders,  etc.)  revealed  that  none  of  these 
units  were  provided  with  corrosion  resistant  surfaces  (not  plated,  coated,  etc.) 
and  consequently  would  rust  if  allowed  to  remain  in  a moisture  laden  environment. 


The  study  further  disclosed  that  to  prevent  corrosion  of  these  com- 
ponents in  a moisture  laden  environment  required  Incorporation  of  methods  either 
to  prevent  moisture  from  initially  becoming  entrapped  in  the  pneumatic  system  or 
to  provide  a corrosion  resistant  coating  (plating,  organic  coating,  etc.)  on  the  ex- 
posed surfaces  of  the  components.  The  feasibility  of  each  approach  was  investi- 
gated during  the  course  of  this  study. 


b.  Moisture  Accumulated  within  Air  System  During  Operation.  The 
pneumatic  system  for  the  catapult  is  located  principally  on  the  ship’s  03  deck  in 
the  catapult  machinery  room  (Figure  6)  which  is  exposed  to  a marine  atmosphere. 
The  compressed  air  (3000  PSI)  supplied  to  the  system  is  received  from  the  ship's 
high  pressure  air  supply  at  this  Juncture  (Figure  3).  However,  this  high  pressure 
air  system  is  supplied  from  the  ship's  compressor  (Reference  9)  located  on  the 
hold  deck  (Figure  7) . Ccmsequently,  the  air  as  received  at  the  catapult  air  flask 
is  delivered,  via  3/8  pipe,  hundreds  of  feet  from  the  Initial  source  at  the  com- 
pressed air  dehydrator  (Reference  10)  adjacent  to  the  main  compressor  source 
(Figure  7).  This  extended  travel  of  the  high  pressure  compressed  air  flow  between 
Initial  supply  and  final  use  is  subjected  to  many  factors  (many  intermediate  tap-off 
lines.  Joint  leakage,  temperature  variations,  etc.)  which  effects  the  efficiency  of 
the  system.  Consequently,  it  will  allow  moisture  and  foreign  particles  to  ac- 
cumulate in  the  system  if  not  properly  maintained. 


c.  Survey  of  Operation  of  Catapult  and  H>R  Air  System. 

(1)  Discussions  with  NAVSECPHILA  engineering  personnel  confirmed 
the  piping  layout  of  the  ships' HR  air  system  and  they  further  supplied  the  technical 
data  (drawings,  equipment  manuals,  etc.)  necessary  to  evaluate  the  operational 
HP  air  flow  of  the  system.  Further  discussions  with  NAEC  engineering  support  < 
the  operational  procedures  (flow  rates,  time  function,  etc.)  of  the  catapult 
pneumatic  system  in  conjunction  with  this  HP  air  system. 
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(2)  NAEC  Tech.  Field  Office,  Portsmouth,  Vs.  An  Inquiry  was 
conducted  with  the  field  technicians  relative  to  the  operational  problems  they 
encounter  with  the  pneumatic  system  in  regard  entrapped  moisture.  During 
the  course  of  their  dally  work  with  maintenance  and  overhaul  on  the  catapult  equip- 
ment they  indicated  that  moisture  laden  air  in  the  pneumatic  system  was  a prev- 
alent problem.  This  was  due  in  part  to  the  high  pressure  air  supply  from  the 
ship's  air  compressor  which  delivered  wet  air  they  observed. 

The  KAEC  field  technicians  suggested  talking  with  the  ship's 
peraonnel  who  controlled  the  ship's  HP  air  compressor  operatlonaS  ubsequent 
discussions  with  Division  A personnel  indicated  that  the  air  compressor  was 
operated  in  conjunction  with  a conopressed  air  dehydrator  installed  adjacent  to  it 
aboard  ship  (References  7 and  8).  However  on  this  particular  ship  investigated 
(CV  62),  the  dehydrator  was  not  operating  efficiently  and  allowed  moslture  laden 
Mgh  pressure  air  to  be  delivered  to  the  catapult  supply  source;  no  official  docu- 
mentation (manuals,  MRC  cards,  etc.)  was  utilized  for  maintenance  purposes, 
but  an  experience  procedural  policy  was  followed.  Phone  surveys  were  concluded 
with  other  KAEC  technical  representatives  at  field  locations  at  Mayport,  Fla. , 
San  Diego  and  San  Francisco,  Calif,  on  their  experiences  with  moisture  accumula- 
tioo  in  the  compressed  air  system.  They  further  reiterated  that  the  quality  of  the 
air  supplied  from  the  ship's  HR  air  system  was  generally  moisture  laden  as  re- 
ceived at  the  catapult  pneumatic  system  source. 

A more  detailed  Investigation  was  requested  of  the  NAEC  Field 
Technicians  (Mayport,  Fla.  and  San  Francisco,  Csdlf.)  to  establish  what  main- 
tenance procedures  and  documentation  for  the  high  pressure  air  system  was 
utilized  by  the  ship's  personnel  on  the  aircraft  carriers  currently  in  dock  at  their 
locations. 


The  NAEC  field  technician  stationed  at  Mayport,  Fla.  contacted 
the  Division  A personnel  aboard  the  CV  42  carrier  to  determine  the  maintenance 
procedures  they  used  for  the  ship's  high  pressure  air  compressors  and  air  dryers 
(dehydrators).  He  found  the  following  conditions  were  currently  in  effect  on  this 
particular  ship.  The  high  pressure  air  dryers  (dehydrators)  used  in  conjunction  , 
with  the  ship's  high  pressure  air  (3000  PSl)  compressors  were  inoperative  and 
there  was  no  formal  maintenance  procedure  and  documentation  (manual,  MRC 
cards  etc.)  available  for  the  dryers.  Consequently  without  the  use  of  the  dryers 
in  the  high  pressure  air  system  there  was  no  way  of  preventing  moisture  from 
developing  In  the  system  prior  to  its  connection  at  the  supply  source  for  the  cata- 
pult pneumatic  system  (Figure  3). 


The  NAEC  field  technician  stationed  at  San  Francisco,  Calif, 
contacted  the  Division  A personnel  aboard  the  CV  63  carrier  which  was  cuVrently 
in  port  there.  He  inquired  as  to  what  maintenance  procedures  were 
followed  for  their  ship's  high  pressure  (3000  PSI)  air  compressor  and  dryer 
(dehydrator)  and  found  the  following  conditions  currently  in  effect.  ^ 


M0-N«ec-t4is(*ev.  t-M) 


HAEC-ENG-7818 
PAGE  25 


The  ship  has  a aew,  recently  installed  high  pressure  air  dryer 
(dehydrator),  but  currently  there  are  no  PMS  procedures  available  for  this  newly 
installed  equipment.  These  PMS  procedures  ^ve  been  requested,  but  have  not 
been  received  to  date.  There  is  an  instruction  manual  available  for  this  dryer 
equipment  which  appears  to  be  adequate  for  operational  use.  However,  no  in- 
vestigation was  made  as  to  bow  efficient  the  dryer  operation  was  in  preventing 
moisture  from  developing  in  the  system  where  it  supplied  high  pressure  air  to 
the  catapult  pneumatic  system. 

Since  these  shipboard  investigations  revealed  inconsistancies 
in  the  maintenance  procedures  of  the  various  carriers  no  firm  analysis  can  be 
made  as  to  the  efficiency  of  the  ship's  high  pressure  air  systems  in  supplying  dry 
moisture  free  air  to  the  catapult  pneumatic  system.  Therefore,  it  will  require  a 
detailed  test  be  completed  of  a ship's  bigb  pressure  air  system  which  has  been 
properly  maintained  and  deemed  to  be  operating  at  its  best  efficiency.  The  test 
would  involve  operating  the  ship's  high  pressure  air  system  (compressor,  dryer 
etc.)  at  its  normal  output  (GFM  at  3000  PSI)  and  then  analyze  the  quality  of  air 
being  delivered  to  the  air  flask  of  the  catapult  pneumatic  system. 

If  after  completing  this  test  it  is  determined  that  the  high 
pressure  air  as  delivered  to  the  air  flask  still  contains  moisture  then  it  will  re- 
quire auxiliary  drying  equipment  to  be  installed  at  the  air  flask  Juncture  to 
guarantee  dry  air  for  operating  the  catapult  pneumatic  system. 

d.  Feasibility  of  Installing  Auxiliary  Dryer  Equipment  for  Corrosion 

Control. 

(1)  Moisture  Prevention  Methods.  To  control  corrosion  within  the 
catapult  pneumatic  system  requires  the  prevention  or  removal  of  any  moisture 
within  the  system.  The  primary  objective  would  be  to  prevent  moisture  from 
develpping  in  the  system  and  thus  maintain  a completely  dry  air.  A secondary 
objective  would  be  to  utilize  a method  of  periodically  removing  moisture  automat- 
ically as  it  accumulates  within  the  system.  The  use  of  an  auxiliary  dryer  designed 
to  remove  moisture  in  the  compressed  air  as  supplied  to  the  pneumatic  system 
would  satisfy  the  main  objective,  while  the  use  of  automatic  moisture  traps  in  con- 
junction with  the  catapult  pneumatic  system  components  would  resolve  the  secondary 
objective. 

(2)  Dry  Air  Equipment  Analysis.  Dry  air  Is  a relative  term  and  all 
atmospheric  air  contains  some  moisture  in  the  form  of  water  vapor  depending  upon 
the  relative  humidity  of  the  air.  Moisture  in  the  form  of  vapor  does  no  harm  in 
compressed  air  systems,  but  when  the  vapor  condenses  then  the  resulting  moisture 
causes  corrosion  of  pipes  and  equipment;  it  also  washes  lubricant  from  operating  \ 
equipment  resulting  In  wear  and  damage  and  loss  of  efficiency  in  the  operation  of ' 
pneumatic  components.  Research  shows  that  the  compressor  intercoolers  will 
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' remove  on  the  average  of  68%  of  moisture  in  the  air  and  the  proportion  of  the 
remainder  which  will  condense  in  the  piping  system  depends  how  far  the  piping 
extends, which  in  most  distribution  systems  is  considerable.  There  are  basically 
three  types  of  compressed  air  dryers  available  and  they  are  usually  Installed  in 
the  distribution  lines  (piping)  near  the  operating  equipment.  To  provide  for 
minimum  maintenance  automatic  moisture  traps  are  recommended  for  use  with 
air  dryers.  The  most  important  criterion  in  choosing  an  air  dryer  is  the  dew 
point  which  varies  with  pressure  and  temperature. 

A search  was  made,  using  manufacturers  Indices  (Thomas 
Reg'y,  Trade  Journals,  etc.),  for  companies  who  manufactured  high  pressure 
pneumatic  equipment  and  letters  were  written  to  these  companies  (Appendix  L) 
for  design  data  on  their  products.  Many  of  these  manufacturers  respond  with 
data  (Appendix  L)  on  their  dryer  equipment  and  it  was  analysed  for  its  applic- 
ability to  high  pressure  (3000  PSI)  air  systems.  Two  different  types  of  dryers 
were  considered  either  of  which  will  operate  on  a minimum  maintenance 
schedule  and  meet  the  preliminary  design  parameters  of  the  system.  Ctxisulta- 
tions  were  had  with  manufacturers  representatives  to  discuss  the  feasibility  of 
using  their  equipment  and  the  recommended  models  which  would  be  most  efficent 
for  the  parameters  specified. 

(a)  The  first  type  of  dryer  chosen  uses  a refrigerant  system  to 
condense  the  moisture  from  the  compressed  air.  This  type  dryer  operates  effi- 
ciently above  35*  F ambient  temperatures.  It  is  relatively  maintenance  free  and 
does  not  require  any  replacement  materials  (dessicants,  filters,  etc.). 

(b)  The  second  type  dryer  chosen  uses  a dessicant  to  remove 
moisture  from  the  compressed  air.  is  a two  chamber  configuration  which  per- 
mits the  air  to  dry  thru  one  chamber  while  previous  used  dessicant  in  other 
chamber  Is  being  dried.  This  type  dryer  aill  produce  atmospheric  dew  points  as 
low  as  -100*  F.  Dessicant  replacement  is  minimal  (1-2  year  cycle)  depending  on 
location  and  usage. 

(c)  Automatic  drain  or  moisture  traps  (filters).  Entrapped 
moisture  in  a air  system  is  removed  thru  a drain  or  moisture  trap  (filter) . This 
can  be  a simple  drain  cock  or  a self  operating  automatic  trap.  The  simple  drain 
cock  requires  a high  degree  of  maintenance  and  can  allow  water  to  accumulate  ap- 
preciably unless  regular  draining  procedures  are  followed.  However,  an  auto- 
matic drain  will  provide  for  the  automatic  removal  of  the  moisture  from  the  system 
as  it  condenses  and  will  prevent  further  internal  corrosion  of  components.  This 
type  of  equipment  should  be  used  to  protect  major  components  of  the  pneumatic 
system. 

(3)  Equipment  Installation.  A feasibility  study  was  made  fro.m  ship’s  . 
drawings  (Reference  11)  of  the  location  plan  for  the  catapult  equipment  in  machinery  j 
room  on  deck  03  level  to  determine  space  available  to  install  individual  auxiliary 
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air  dryer  (Figure  6).  The  CV ' -63  aircraft  carrier  was  used  to  eatabliah  the 
parameters  of  space  and  height  available  in  a typical  catapult  machinery  room. 
The  CV  -63  ship’s  drawings  (Reference  11)  were  studied  and  the  proposed  air 
dryer  was  drawn  in  place  in  a typical  plan  view  (Figure  6) . In  this  proposed 
location  the  air  dryer  will  provide  auxiliary  protection  for  each  catapult  pneumatic 
system.  The  catapult  personnel  will  be  responsible  to  maintain  and  service  this 
equipment  and  thus  assure  a dry  high  pressure  air  source  for  their  immediate 
operational  use. 


•e.  New  Materials  and  Techniques  for  Corrosion  Protection.  A survey  ] 

was  conducted  to  find  new  protective  coating  materials  or  techniques  which  were  J 

applicable  for  corrosion  protection  of  catapult  pneumatic  system  components.  j 

(1)  Design  Considerations  for  Coating  Applications.  In  the  design  1 

of  equipment  that  are  exposed  to  moisture  it  is  good  practice  to  eliminate  pockets 
and  crevices  and  provide  adequate  drainage.  Surfaces  in  direct  contact  with 
moisture  should  be  protected  with  inorganic  coatings  or  finishes  (pbosphating, 
plating,  etc.)  where  wear  due  to  moving  bearing  loads  are  applied;  in  quiescent 
areas  of  moisture  exposure  the  use  of  coatings  (organic  or  inorganic)  are  recom- 
mended to  protect  against  corrosion. 


An  analysis  of  the  catapult  pneumatic  system  components 
drawings  (Reference  12)  indicate  that  protective  coatings  or  treatments  can  provide 
Improved  corrosion  protection  to  these  parts  if  properly  applied  to  specific 
surfaces. 


Organic  or  inorganic  types  of  protective  coatings  or  preservatives 
are  applicable  to  internal  surfaces  of  air  flasks,  quiescent  internal  surfaces  of 
cylinder  stroke  end  and  caps. 

biorganlc  types  of  protective  coatings  or  finishes  are  applicable 
to  internal  surfaces  subjected  to  moving  bearing  loads  of  accumulators  (retraction 
engine,  bridle  tensioner),  stroke  buffers  (advance  and  retract),  and  cylinders 
(retraction  engine,  cable  equalizer).  Prior  to  use  these  coating  and  finish  applica- 
tions would  initially  require  specific  evaluation  of  each  unit  to  determine  the  para- 
meters of  the  bearing  loads  as  applied  to  their  surfaces. 

f.  Corrosion  Protective  Materials  Available.  The  survey  revealed  the 
following  materials  (organic  and  inorganic)  are  currently  available. 

(1)  Organic  protective  Materials.  The  following  protective  materials 
are  available  for  NAEC  evaluation. 
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^ (a)  WD-40 

(Rust  MUbltor) 

Mfg'r: 

WD-40  Company 

5390  Napa  ft. 

San  Diego,  Calif.  92110 

Evaluate  as  Internal  coating  in  air  flask  to  protect  surface  from  corrosion. 

(b)  QUELAQUA 

QUELRUST 

(Rust  Inhibitor) 

(Rust  Inhibitor) 

Mfg’r: 

qUELCOR,  Me. 

P.O.  Box  33 

Media,  Pa.  19063 

Evaluate  as  internal  coating  in  air  flask  to  protect  surface  from  corrosion. 

(0)  CARBOLINE  190HB 

(Coating) 

Mfg'r: 

Caiboline  Company 

328  Hanley  industrial  Center 
ft.  Louis,  bflssourl  63144 

Evaluate  as  coating  to  protect  components  in  non-fretting  internal  areas.  A 
sample  of  this  material  was  supplied  to  NAEC. 

(d)  201  DEVRAN 

(Primer  Coating) 

Mfg’r: 

Devoe  ft  Raynolds  Co. 

414  Wilson  Ave. 

Newark,  N.J.  07105 

Evaluate  as  coating  to  protect  components  in 
material  supplied  to  NAEC. 

non-fretting  internal  areas.  Sample 

(e)  PC-8151 

PC-8152 

(Exterior  Coating) 

(Primer  Coating) 

Mfg'r: 

U.  8.  Polymeric  Co. 

700  E.  I^er  Rd. 

Santa  Anna,  CaUf.  92707 

1 

Evaluate  as  coating  to  protect  components  In  non-fretting  Internal  areas,. 
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^ (2)  Inorganic  Protective  Coatings  and  Finishes.  The  following 

inorganic  coatings  and  finishes  are  available  lor  further  evaluation  by  NAEC. 

(Coating) 


(a)  GARBO  ZINC  11 
Mfg'r: 


Carbollne  Company 

S28  Hanley  Industrial  Center 

St.  Louis,  Missouri  63144 


Evaluate  as  internal  coating  in  air  flask  to  protect  surface  from  corrosion.  A 
sample  of  this  material  was  supplied  to  NAEC. 


(b)  CATHA -COAT  302  (Coating) 

Devoe.&  Raynolds  Co. 

414  Wilson  Ave. 

Newark,  N.J.  07105 

Evaluate  as  internal  coating  In  air  flask  to  protect  surface  from  oorrosion.  A 
sample  of  this  material  was  supplied  to  NAEC. 

(C)  DIMETCOTE  (Coating) 

Mfg’r:  Ameron  Co. 

Corrosion  Control  Division 
Brea,  Calif.  92621 

Evaluate  as  internal  coating  in  air  flask  to  protect  surface  from  corrosion. 

(d)  PROB  (Rust  Inhibitor) 

Mfg'r:  Carbollne  Company 

328  Hanley  Industrial  Center 
St.  Louis,  Missouri  63144 

Evaluate  as  internal  coating  In  air  flask  to  protect  surface  from  oorrosion.  A 
sample  of  this  material  was  supplied  to  NAEC . 

(e)  105  SF  (Coating-Finish) 

Mfg'r:  Metco  Elec. 

1101  Prospect  Ave. 

Westbury,  N.Y.  1159 


I 


Evaluate  as  coating  for  accumulator  and  cylinder  components  where  noncorrosion 
resistant  base  metal  is  used  and  protection  is  required  In  quiescent  or  medium 
^ange  bearing  load  areas. 
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f . Literature  Search  oo  Oorroaloa  Ocaitrol.  In  addition  to  a aunray  of 
coating  manufacturera  for  new  materiala  and  tecbniquea  to  reaiat  oorroaion,  a 
literature  aearob  of  reaearoh  aotivitieB  oonoemed  with  rarioua  aspecta  of  oor- 
Toaion  control  waa  oonduoted. 


MlUtary  agencies,  aucb  aa;  Army  Materiala  and  Mechanics  Research 
Center.  Watertown,  Mass. , Defense  Supply  Agency  Cameron  Station,  Alexandria, 
Va.  were  contacted  for  reports  or  abstracts  of  research  data  on  corrosion  control. 

NAEC  library  and  trade  associations,  aucb  as;  National  Association 
of  Corrosion  Engineers  were  consulted  for  information  oo  current  corrosion 
control  techniques.  In  conjunction  with  the  corrosion  resistant  design  analysis 
reference  was  made  to  engineering  handbooks,  military  handbook  (MIL-HDBK-721 
MR,  Corrosion  and  Corrosion  Protection  of  Metals)  and  abstracts  from  N.  A.  C.  E. 
Corrosion  Courses. 

The  literature  search  revealed  that  a vast  amount  of  research  effort 
Is  being  spent  to  Investigate  corrosion  protection  of  metals.  This  research  effort 
is  continually  being  explored  by  Industry  as  well  as  the  military  and  takes  many 
forms  of  endeavor.  The  subjects  vary  from  coating  materials  and  applications, 
the  effect  metallurgical  variations  of  metals,  composite  materials,  techniques 
for  electrodepoaltion  of  paint  etc.  Some  of  this  research  data  has  applications 
for  catapult  components  but  a detailed  study  of  reports  and  articles  is  not  within  the 
scope  of  this  current  study. 


As  a result  of  contacting  government  agencies,  trade  associations, 
publications  bibliographies,  lists  and  abstracts  of  reports  on  oorroaion  protection 
of  metals  were  obtained.  To  provide  for  a basis  of  forther  investigation  some  of 
these  reports  and  abstracts  have  been  included  in  Appendix  H and  J. 


D.  CONCLUSIONS 

1.  Preservation  and  Packaging  of  Components. 

a.  Design  Procedure  Evaluation.  The  preservation  and  packaging  design 
procedures  utilized  at  NAEC  generally  follow  the  acceptable  mlUtaiy  procedures 
established  for  military  packaging.  The  basic  military  packaging  control  specltl- 
catlons  (MIL-STD-794  and  MIL-P-116)  are  the  backbone  of  the  design  effort  and 
require  an  experienced,  competent  technical  specialist  to  properly  interpret  and 
utilize  them  effectively.  This  design  procedure  requires  a coordlnatedeffort  of  the 
specific  departments  (Chart  responsible  for  establishing  all  the  physical  trans- 
portation and  storage  parameters  for  which  an  Item  should  be  protected.  These 
parameters  Include  (see  MIL-STD-794)  the  critical  nature  of  the  Item,  value  of  the 
Item,  handling  of  the  Item,  time  in  storage  and  the  ultimate  environment  In  which  th 
Item  Is  to  be  stored  and  used. 
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The  inlttal  authority  for  the  PreservatloQ  and  Packaging  determination 
of  launcher  and  recovery  equipment  la  the  delegated  reaponslblUty  of  aeparate 
Gommaads,  depending  on  the  material  category.  The  KAEC  Industrial  and  Supply 
Departments  are  responsible  for  new  or  overhaul  items  and  the  Branch  Aviation 
Supply  Office  is  responsible  for  spare  and  provisioned  items. 

The  basic  preservation  and  packaging  procedures  for  NAEC  material 
is  outlined  in  NAEC  Instructions  4030>1D  (Reference  3)  as  issued  by  NAEC 
Commanding  Officer  dated  16  Nov.  1970  and  establishes  policies  for  preservation, 
packaging  and  packing  of  material  at  NAEC. 

The  basic  preservation  and  packaging  procedures  for  the  Branch 
Aviation  Supply  Office  material  is  outlined  in  separate  instructions  issued  by  the 
Branch  Aviation  Supply  OtRce,  Officer-ln-Charge  which  are  instructions  similar 
those  Indicated  in  Reference  4.  These  instructions  specify  that  Level  "A"  pro- 
‘ tertion  per  MIL-8TD-794  be  used  for  their  material. 


These  sources  of  supply  of  launcher  and  recovery  systems  com> 
ponents  coordinate  their  efforts,  where  applicable,  in  delivering  these  items  for 
fleet  use.  However,  as  a result  of  this  study  it  was  found  that  certain  refinements 
of  the  overall  preservation  and  packaging  systems  would  further  improve  the 
delivery  of  us^le  oomponents  to  the  fleet. 

(1)  NAEC  Engineering  Department  provides  support  for  the  preser- 
vation and  packaging  of  components  as  indicated  in  Chart  I.  However,  no  one 
person  or  group  within  the  launcher  or  recovery  design  groups  has  been 
assigned  the  responsibility  for  designing  special  packaging  containers,  and  main- 
taining cognizance  of  the  latest  "state  of  the  art"  improvements  in  the  preservation 
and  packaging  of  their  components. 


(2)  NAEC  Industrial  Department  is  responsible  for  preservation, 
padcaglng  and  packing  of  components  as  shown  in  Chart  I.  To  designate  the 
methods  and  material  to  accomplish  this  they  utilize  those  specified  in  MIL-P-116. 
They  do  not  support  within  the  department  a "state  of  the  art"  Improvement  program 
on  preservation  and  packaging  since  they  have  not  been  delegated  to  maintain  such 
a program.  All  marking  of  their  packaged  items  is  In  accordance  with  MIL-CTD-129 
and  they  donot  determine  and  mark  items  with  regard  to  end  use  as  "critical"  and 
requiresspecial  handling. 


(3)  As  a result  of  field  surveys  with  personnel  who  received  packaged 
components  from  supply  depots  and  ship’s  stores  it  was  found  that  inadequate 
marking  (numbers  or  nomenclature  omitted,  illegible  etc.)  was  a problem.  This 
is  attributed  to  marking  deficiencies  occurring  at  the  source  of  manufacture  or,  ' 
supply  where  marking  specifications  are  not  followed  completely. 
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^ (4)  Reports  are  Issued  by  field  persoDnel  Indloating  defective 

compoaeots  detected  1a  the  field  (depot  or  ship  board),  tte  two  principle  report 
forma;  HAEC  2104,  Arresting  Gear  Field  Teclmical  Report  nd  KAEC  12810/5 
Catapult  Field  Technical  Report  do  not  ocmtaln  Line  Rems  designating 
Preservation  and  Packaging  Problems  (Appendix  E).  Consequently,  NAEC 
Departments  directly  concerned  with  packaging  and  preservation  do  not  receive 
this  Information  directly  and  thus  impedes  immediate  responsive  action.  This  Is 

.4>artlcul.arly  the  case  with  BRASO  who  does  not  receive  these  reports. 


(5)  A complete  investigation  of  a series  of  field  reports  (Chart  V) 
on  defective  components  found  to  be  rusting  In  the  field  revealed  they  were  Initially 
properly  packaged  If  BRASO  requirements  were  followed.  Consequently  It  was 
evident  that  improper  honHling  or  unauthorised  opening  of  these  packages  was 
responsible  for  the  components  rusting. 


(6)  The  materials  survey  for  new  strlppable  coatings  (similar  to 
MIL-P-149)  resulted  in  obtaining  data  (Chart  II)  on  available  current  materials. 
These  materials  have  been  approved  for  protecting  parts  from  corrosion.  There- 
fore the  application  and  evaluation  of  these  materials  for  launcher  and  recovery 
system  components  could  provide  an  improvement  of  their  current  methods  of 
protection. 

(7)  The  survey  of  defective  component  reports  Indicated  Improper 
handling  of  package  components  to  be  a source  of  the  corrosion  problems.  How- 
ever, the  study  was  unable  to  determine  the  existenceof  any  present  method  of 

t Indoctrination  or  training  of  fleet  personnel  In  the  Importance  of  handling  these 

packaged  components  to  prevent  damage  or  unauthorized  opening  prior  to  use. 

i 2.  Corrosion  Control  of  Catapult  Pneumatic  Qystem. 

a.  Moisture  Prevention  In  the  Pneumatic  System.  A study  of  the  cata- 
pult pneumatic  system  In  conjunction  with  the  ship’s  (CV  . 63)  high  pressure 
(3000  PSI)  air  supply  system  was  made  and  it  was  found  that  an  extensive  distri- 
bution network  of  piping  Is  Installed  prior  to  the  delivery  of  air  to  the  source  for 
the  catapult  operation  which  could  permit  the  condensation  of  moisture  In  the 
compressed  air.  A survey  of  field  personnel  who  work  directly  with  the  catapult 
operation  Indicated  they  experienced  the  delivery  of  moisture  laden  compressed 
air  at  the  catapult  air  flasks. 


A further  survey  by  NAEC  Field  Technicians  of  aircraft  carriers 
(CV  62,  CV  42;  CV  63)  In  port  at  Norfolk,  Va. , Mayport,  Fla.  and  San 
Francisco,  Calif,  revealed  an  Inconsistency  in  the  maintenance  procedures 
utilized  In  the  operation  of  the  shlp’a  high  pressure  air  (3000  PSI)  drying  equip- 
ment (compressed  air  dehydrators;  Reference  10).  IXxe  to  these  operational 
variations  between  ships'  equipment,  an  analysis  could  not  deterndne  whether  the 
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pressure  sir  dryers  installed  aboard  ship  were  efClcieiit  enough  to  control 
the  moisture  content  of  the  high  pressure  compressed  air,  or  If  the  lack  of 
adequate  maintenance  procedures  contributed  to  the  Inefficiency  of  operation  of 
the  dryers  In  oontroUing  the  quality  of  compressed  air  delivered  to  the  catapult 
pneumatic  system.  Consequently,  a more  detailed  study  of  the  efficiency  of  the 
ship's  high  pressure  air  system  must  be  made.  This  will  require  operating  a 
ship's  high  pressure  air  system  with  all  the  appropriate  maintenance  procedures 
(manual,  MRC,  etc.  verified)  in  effect  and  then  conduct  an  analysis  of  the  quality 
of  air  being  delivered  to  the  catapults  air  flask  (Figure  4).  If  the  air  is  then  found 
to  contain  moisture  it  will  require  the  installation  of  a separate  dryer  in  the 
catapult  pneumatic  system  (Figure  6). 

Acceptable  sites  were  located  aboard  ship  (Figure  6)  where  the 
installation  of  an  auxiliary  dryer  can  be  made.  This  typical  installatloc  was  deter- 
mined from  a study  of  ship's  drawings  (Reference  11). 

b.  A materials  search  for  new  corrosion  resistant  coatings  resulted  in 
obtaining  data  and  sample  materials  for  potential  application  on  catapult  pneumatic 
components.  A feasibility  study  was  made  of  catapult  pneumatic  components  to 
determine  where  appropriate  applications  of  these  materials  could  possibly  be 
used. 


c.  The  literature  search  revealed  that  a myriad  of  Information  is 
available  on  the  research  activities  directed  towards  corrosion  control  of  metals. 
Many  sources  and  reports  have  been  documented  (Appendix  J)  as  a basis  for  future 
reference  since  a detailed  study  of  this  data  was  not  Included  in  the  scope  of  this 
report. 

E.  FUTURE  ACTIONS : 


1.  Preservation  and  Packaging  of  Components. 

a.  Evaluation  of  KAEC  preservation  and  Packaging  ProceAires.  To 
Improve  the  flow  of  InformatlMi  and  provide  for  the  latest  "state  of  the  art"  capa- 
bilities the  following  refinements  should  be  incorporated  in  the 

NAEC  Preservation  and  Packaging  Procedures. 


(1)  The  Launcher  and  Recovery  Systems  Design  Group  should  contain 
personnel  who  have  technical  cognizance  of  the  preservation  and  packaging  systems 
as  applicable  to  their  components.  In  this  capacity  these  Individuals  would  be  re- 
sponsible to: 


(a)  Coordinate  all  technical  data  related  to  preservation  and 
packaging  of  their  materials  with  Materials  and  Process  Office,  Supply  Department, 
Quality  Assurance  Department,  etc.  > 
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(b) 

oomponeats  require 
packaging. 


n 

Review  pertinent  component  drawings  and  determine  wfaicb 
critical  conaideratimui  in  methods  of  preservation  and 


(c)  Jn  house  review  of  all  reports  (Field,  Quality  Assurance 
etc.)  related  to  preservation  and  packaging.  Maintain  persmxal  contact  with  field 
personnel  to  evaluate  package  handling,  stowage  or  other  loglatlc  problems 
developed  aboard  ship. 

(d)  Be  responsible  for  all  apecial  container  deaigns. 

(e)  Maintain  continuous  contact  with  other  Government  agencies 
(1.  e.  • packaging  labs)  and  manufacturers  of  packaging  and  preservation  materials 
to  develop  the  latest  "state  of  the  art"  knowledge  of  preservation  and  packaging 
systems,  techniques,  and  processes. 

(2)  The  Industrial  Department  should  participate  In  "state  of  the  art” 
improvement  program  for  preservation  and  packaging  of  their  components;  they 
also  should  mark  all  packa^g  of  critical  Items  accordingly,  and  in  the  same 
manner  as  BRASO  so  that  a standard  preservation  and  packaging  system  will 
evolve. 

(3)  Marking  specification  MIL-8TD-129  provides  for  optional  special 
handling  marking  (Paragraph  5.4.28;  MIL-ffrD-129).  NAEC  procedures  should 
provide  for  designating  all  components  which  are  considered  critical  to  the  opera- 
tion of  the  launcher  and  recovery  systems  and  then  specifying  appropriate  notifi- 
cation marking  on  all  these  packaged  components.  This  special  marking  should 
read,  "Critical,  if  opened  for  inspection  repackage  to  Level  "A”  per  MIL-STD-794" 
A more  detailed  set  of  packaging  instructions  (developed  by  a packaging  specialist) 
should  be  supplied  to  the  manufacturing  source  inspection  and  thus  reduce  the  need 
for  interpretation  of  requirement  specification  (such  as  MIL-8TD-794) . TUs  oould 
be  accomplished  by  the  use  of  a modified  form  similar  to  Chart  V containing  a 
detailed  check  off  list  of  preservation  and  packaging  methods. 

(4)  The  field  report  forms  issued  by  NAEC  Field  TechnlclanB  for 
problems  detected  in  the  field  should  contain  Line  Kerns  related  to  preservation 
and  packaging.  These  forms  (Appendix  E-1;  E-2)  should  incorporate  the  following; 
Form,  NAEC2104  (Rev.  8/69)  "Arresting  Gear  Field  Technical  Report"  add  line 
15.  Preservation  and  Packag^g.  jForm,  NAEC13810/5  (Rev.  8/73)  "Steam  Cata- 
pult Field  Technical  Report"  add  to  line  14.  Corrosion  Control/  Packaging  Prob- 
lems. 

% 

, 

(5)  To  lower  the  frequency  of  these  defective  component  problems, 
better  instructions  should  be  given  to  update  handling  personnel  (field  and  fleet) 
concerning  the  importance  of  maintaining  complete  packaging  and  preservation  of 
the  system  Mwrtl  used.  More  utilization  of  notice  marking  (Kem  3 above)  should  be  ^ 

L^ffeoted. 


I 

I 


f . 


•AEC-EN6.7818 

• N*EC-t4f •(«€¥.  t*M»  35 

•t*Tt  ••.  ••••• 

^ (6)  New  MaterlalB  (Chart  H).  Orwter  use  should  be  made 

tranapareot  atrippable  coatlaga  or  wrap  materlala  which  would  perxoit  visual 
Inspection  of  critical  parts  without  exposing  them  to  direct  handing  or  oorroslve 
en^nments.  Some  new  materials  (similar  to  inL-P-149)  available  for 
evaluation  are  as  follows; 


(a)  N-4(55) 
Mfg’r: 


(Coating,  hot  dip,  strlppable) 

Thermo  Cote,  Inc. 

798  21st  Ave. 

Patterson,  N.J.  07513 


Evaluate  as  a strlppable  coating  (similar  to  MIL- P-149)  for  preservation  of  parts 
to  be  stored  in  a marine  environment.  Sample  material  supplied  to  NAEC. 

(b)  THERMO-COTE  I (Coating,  hot  dip,  strlppable) 

THERMO-COTE  149  (Coating,  hot  dip,  strlppable) 

THERMO-COTE  149A-11  (Coating,  hot  dip,  strlppable) 


Mfg'r: 


Thermo  Cote  Inc. 

798  21st  Ave. 
Patterson,  N.J-  07513 


Evaluate  as  a strlppable  coating  for  preserving  catapult  components.  These 
materials  meet  MIL-P-149  requirements. 


(C)  PROTEXO-COTE  BL 


(Coating,  brush,  spray,  cold  dip, 
strlppable) 

PROTEXO-COTE  V-12  (Coating,  brush,  spray,  cold  dip, 

strlppable) 


Mfg’r: 


Thermo  Cote  Inc. 

798  21st  Ave. 
Patterson,  N.J.  07613 


Evaluate  as  strlppable  coatings  for  preservation  of  large  catapult  components  which 
are  not  adaptable  to  hot  dip  techniques. 


(d)  SC-1074B-1 
SC-1090 

Mfg'r: 


(Coating,  base,  spray,  strlppable) 
(Coating,  top,  spray,  strlppable) 

Spraylat  Corp. 

One  Park  Ave.  • 

New  York,  N.Y.  10016 
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Evaluate  as  strlppable  coatings  (meets  MIL-C-6799)  for  preservation  of  large 
cstspuU  components  which  are  not  adaptable  to  hot  dip  techniques.  Sample 
material  supplied  to  NA.EC. 

(e)  8C-270  (Coating,  spray,  strippable) 

Mfg'r:  Spraylat  Oorp. 

One  Park  Ave. 

New  York,  N.Y.  10016 

Evaluate  as  strippable  coating  for  preservation  of  large  catapult  components  which 
are  not  adaptable  to  hot  dip  techniques.  Sample  material  supplied  to  NAEC. 

(g)  PC-8220  (Coating,  spray,  strippable) 

Mfg'r:  U.S.  Polymeric  Co. 

700  E.  Dyer  Rd. 

Santa  Anna,  Calif.  92707 


Evaluate  as  strippable  coating  for  preservation  of  large  catapult  components  which 
are  not  adaptable  to  hot  dip  techniques.  Sample  coupons  supplied  to  NAEC. 

(h)  1075  (Coating,  spray,  strippable) 

Mfg’r:  QUELCOR,  Inc. 

P.O.  Box  33 
Media.  Pa.  19063 

Evaluate  as  strippable  coating  for  preservation  of  large  catapult  components  which 
are  not  adaptable  to  hot  dip  techniques. 

2.  Corrosion  Control  of  Catapult  Pneumatic  System. 

a.  Moisture  Prevention  in  the  Pneumatic  System  (Figure  3) . To  deter- 
mine If  the  source  of  moisture  accumulation  in  the  catapult  pneumatic  system  is 
due  to  the  Inefficiency  of  the  ship's  high  pressure  air  dryer  a test 
must  performed  on  an  approved  aircraft  carrier's  high  pressure  air 

system.  The  system  should  have  the  high  pressure  compressor  (Reference  9)  and 
air  dryer  (Reference  10)  equipment  checked  in  accordance  with  the  prescribed 
maintenance  procedures  and  then  operated.  An  analysis  of  the  high  pressure  air 
then  being  delivered  to  the  catapult  air  flask  should  be  made  for  moisture  content. 

If  the  quality  of  air  is  not  dry  as  required  then  an  auxiliary  air  dryer  (Figures  6 , 
and  9)  should  be  installed  in  the  catapult  pneumatic  system  (Figure  3)  directly  to  ' 
the  air  flask  adijacent  to  the  retraction  engine  installation.  Space  is  available 
aboard  ship  (Figure  6)  to  provide  for  the  installation  of  this  equipment. 
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If  testa  prove  the  quality  of  high  pressure  air  to  be  as  dry  as 
required  tor  the  operation  of  the  catapult  pneumatic  system  then  the  maintenance 
and  operation  procedures  utUised  tor  the  test  of  the  high  pressure  air  system 
should  be  Incorporated  aboard  all  aircraft  carrier’s  high  pressure  <S000  PSI) 
compressed  air  systems  operations. 

Commercially  available  compressed  air  dryers  are  available  to 
install  in  the  catapult  pneumatic  system  to  provide  the  required  dry  air.  These 
compressed  air  dryers  operate  on  different  techniques  to  effectively  remove 
moisture  from  compressed  air.  Either  of  two  different  types  are  recommended 
which  would  meet  the  air  flow  and  pressure  requirements  and  at  the  same  time 
require  minimum  maintenance  when  installed  aboard  ship.  These  recommended 
compressed  air  dryers  are*. 

(1)  *E>10  Stainless  Steel  Dryer  (Figure  8) 

RefrlgeratioD  type  rated  at  8000  PSI,  1-6  8CFM 


Cost  $620.00 
Mfg.  by: 


8 weeks  delivery 

HankinsoD  Corp. 
Canonsburg,  Pa.  15317 


(2)  *HPS-60  Reaterless  Dryer  (Figure  9) 

Absorption  Type  rated  at  3000  -3500  PSI,  SO  SCFM 


Cost  $3,140.00 
Mfg.  by: 


12-14  weeks  delivery 


Kahn  and  Co. 


* See  Appendix  L for  details. 

b.  The  new  materials  cited  in  Chart  II  are  available  to  be 

evaluated  by  NAEC  for  application  as  corrosion  preventative  ooatinga  tor  catapult 
components  (air  flask,  accumulator,  etc.). 

c.  The  reports,  abstracts,  iodides,  (Appendix  3)  documented  as  a 
result  of  the  literature  search  are  a source  for  future  investiga- 
tion on  corrosion  control  by  NAEC. 
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FIGURE  1.  GENERAL  ARRANGEMENT  (TYPICAL) 
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FIGURE  2.  RETRACTION  ENGINE  COMPONENTS 
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FIGURE  3.  SCHEMATIC  OF  PNEUMATIC  SYSTEM 


FIGURE  4.  AIR  FLASK  SKETCH 
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FIGURE  6.  PROPOSED  DRYER  INSTALLATION 


FIGURE  8.  DRYER  (REFRIGERANT  TYPE)  SKETCH 
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Pneumatic  Schematic  & Installation  Drawings 

I iS 

KAHN  & COMPANY  INC. 


SYMBOLS  (*opttcnal  «qwlpwnt) 

1.  SEliCTORVALVJ^  ^ 

2.  ADSORPTION  TOWER 

3.  PROCESS  CHECK  VALVE 

4.  RELIEF  VALVE 

5.  PURGE  CHECK  VALVE 

8.  CAM  TIMER 

9.  PURGE  VALVE 

10.  ELECTRICAL  BOX 

29.  ACTUATOR 

30.  SWITCH 
30A.  FUSE 

31.  PILOT  LIGHT 

33.  BLOWDOWN  LIMITER 

34.  ENTRAINMENT  SEPARATOR 

35.  DRAIN  VALVE  (Net*  I) 

36.  PRESSURE  GAUGE 
'37.  AFTERFILTER 

38.  PRIORITY  VALVE 

39.  REPRESSURIZATION  VALVE 
'50.  OIL  VA^R  FILTER 

4ot«  I:  Standard  unit  with  manual 
•Ive.  Remotely  eonirellcd  drain 
alvo  is  optional. 
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FIGURE  9.  DRYER  (ABSORBANT  TYPE)  SKETCH 
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CHART  1 


MATERIAL  NO. 

TYPE 

APPUCATION 

MPG’R 

N-4(55) 

Strippable 

PreservatioD 

Thermo  Cote  Co. 

*Thermo-Cote  I 

Strippable 

Preservation 

Thermo  Cote  Co. 

♦Thermo-Cote  149 

Strippable 

Preservation 

Thernoo  Cote  Co. ' 

♦Thermo-Cote  MSA- 

Str^pable 

Preservation 

Thermo  Cote  Co. 

11 

Protexo-Cote  BL 

Strippable 

Preservation 

Thermo  Cote  Co. 

Protexo-Cote  y-12 

Str4)pable 

Preservation 

Thermo  Cote  Co. 

SC-10  74B-1 

Strippable 

Preservation 

^raylat  Corp. 

SC-1090 

Strippable 

Preservation 

^raylat  Corp. 

SC-270 

Strippable 

Preservation 

I^aylat  Corp. 

PC^8220 

Stri|q>able 

Preservation 

U.S.  Polymeric  Co 

PC-8230 

Strippable 

Preservation 

U.S.  Polymeric  Co 

1075 

Str^jpable 

Preservation 

Queloor  Me. 

♦ Hot  dip  mat'l  - all  others  above  can  be  sprayed. 

CORROSION  CONTROL 


MATERIAL  NO. 

TYPE 

APPLICATION 

MFG'R 

Prob 

Corrosion 

Inhibitor 

Internal 

SurMoes 

Carbollne  Co. 

Quelaqua 

Corrosion 

Inhibitor 

Internal 

Surfaces 

Quelcor,  Inc. 

Quelrust 

Corrosion 

Inhibitor 

Internal 

Surfaces 

Quelcor,  Inc. 

WD-40 

Corrosion 

Inhibitor 

Internal 

Surfaces 

WD-40  Company 

190  HB 

Coating 

Non- Fretting 
Surfaces 

Carboline  Co. 

201  Devran 

Coating 

Non-Fretting 

Surfaces 

Devoe  and 
Raynolds  Co. 

L J 


r 
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NEW  MATERIALS  FOR  NAEC  EVALUATION 


CORROSION  CONTROL 


MATERIAL  NO. 

TYPE 

APPLICATION 

MPG'R. 

PC-8151 

Coating 

Non- Fretting 
Surfaces 

U.  S.  Polymeric  Co 

1>C8152 

Coating 

Non- Fretting 
Surfaces 

U.S.  Polymeric  Co. 

#81 

Coating 

Non- Fretting 
Surfaces 

Ameron  Co. 

#82 

Coating 

Non- Fretting 
Surfaces 

Ameron  Co. 

Carbo  Zinc  11 

Coating 

Mild-Fretting 

Surfaces 

Carboline  Co. 

Catha-Coat  302 

Coating 

MUd-Fretting 

Surfaces 

Devoe  and 

Raynolds  Co. 

Dlmetcote 

Coating 

Mild-Fretting 

Surfaces 

Ameron  Co. 

105SF 

Coating 

Hi- Fretting 

fiiirfno.Ac 

Metco  Co. 

J 


r-.. 


4inuii  ■0-5215/41  (ilKV.3-70) 
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CHART  m 

RELATIONSHIP  OF  PACKAGING  CONTROL  MIL-SPECS. 


Q 


MIL-STD-794 

Specifies  Packaging 
Requirements  - 
includes  such  para- 
meters as: 

. Level  of  Protection 
. Material  of  Part 
. Critical  Use 
. Compatibility 
. Physical  Factors 
. Size 
. Weight 
. Fragility’ 


0 


MIL-P-116 

Specifies: 
Methods  of; 


. Cleaning 
I . Preserving 
I . Packaging 


0 


T' 


MIL-Commodity 
Specifications 
^ecifies : 


Particular 

equipment  or 

part  designi 

requirements 

including 

packaging 

requirements 


u 


Related  MIL- 
Packaging 
Specifications 
Specifies  - 

. Cleaning 
Materials 
. Preservative 
Materials 
. Barrier 
Materials 
. Containers 
etc. 


-I 

MIL-STD-726 
Specifies  Code  & 

Method  of  use  for: 
packaging  Requirements 


L 


J 


Data  from  BRASO  History  Cards  (BRASO  Form  17) 
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4iaUIAlC.S215/U  (iatV.3-70) 


P LA  TI 


r 


£ 

a. 

K 

O 

& 

u 

K 


9 

b 

O 

Z 

o 

p 

< 

3 

< 

> 

u 


L 


ACTION 

Recom- 

mended 

Use  MIL— B— 
131  in  lieu  of 
MIL-B-121 

Adequate 

Effected 

New 

Method  to 
Pres.  & 
Pkg. 

New 

Method  to 
Pres.  & 
Pkg. 

Pres.  & 
Pkg. 

Type  of 
Preser- 

ative 

GR-2 

GR-1 

GR-1 

GR-2 

Method  of 
Preser- 
vation 

IA-15 

M.P.R. 

Applicable 

P.  and  P. 

Level 

< 

< 

< 

< 

Part 

Name 

Sleeve 

Rope, 

Wire 

Rope, 

Wire 

Track 

Section 

Federal 

stock 

Number 

R1710- 

896-7199 

KCAG 

RM4010- 

993-1782- 

KCAG 

4R4010- 

663-8046 

1720- 

225-0590 

NAEC 

Part 

Number 

or 

MIL-SPEC 

1 

O 

GO 

O 

A-92791- 

27-1750- 

0 

A-92791- 

13-600 

408084-2 

Field  Tech 
R^rt  or 
Req*t  for 
Salvage 
Action 

No.  and 
Date 

69-6146 

9-23-69 

68-6046 

4-30-68 

68-6026 

2-19-68 

66-6050 

4-14-66 

' 1 


r 


j 


1 


66-6037  400790-1  RM1710-  Socket,  A GR-2  Use  MIL-B- 

2-28-66  . - 315-9631  Eye  131  In  lieu  of 

KCAG  End  MIL-B-121 


EVALUATION  OF  FIELD  REPORTS  (APP. 


L 
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I 

Ha  ^ 


< W t- 


strap 

Ass'y 

Valve 

Piston 

Ass'y 

Piston 

Assy 

1 

O iH 

1 

O b- 

© ^ 

o ^ 

C4  00 

N b- 

S w 

t-  ^ 

b-  n 

t-  <0 

t-  ^ 

I2 

5 

sc  ® 

s-  irt 

Ph  to 

K 1-t 

K CM 

ift 

lA  O) 

CM 

^ CO 

CO 

I 

1 

1 

a> 

1 

c^ 

o 

o 

00 

e> 

1 ^ 

O) 
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MIL-STI>-726D 
10  January  1972 


CHART  V - MILITARY  PACKAGING  CODE  FORMAT 


TABLE  I.  Format  for 


0)  o 

JD  0)  M , 

5 Cube  w ^ 5f 


I J Wgt.  M a K Sf 

1 Si  H 


Level  of  Protection 


c Depth 


Width 


a 

o 

i 

Length 

fl 

X 

s 

s 

e.  . 

C 4*A  • 

^ t e K 

< > o o 

MU  ^ 

^ <u 

w > 0)  M 

> O 4J  0) 

» . « 

•J  M .H 

6)  *0  <M 

o-  a>  • 

a E u.  * 

Oi  W U 4J 

« e 

*j  4j  e>  « 

•“  c o.  *i 

• ►.  m 

w H .H 

U u m 

v - u 

Ck  kO  M 


Intermediate  Container  m 

> 

Intermediate  Container  m 

Quantity 5 

Unit  ^ 

Container  m 

Cushioning  Thickness  g 

Cushioning  and  Dunnage  m 

Wraps  ^ 

Preservative  Material  > 

Cleaning  and  drying  pro-  ^ 

rednre  ^ 

Quantity  per  unit  package  ^ 


a Ck  a 

Oi  tl 
«0  Oi  > 


U 

M 

el-“ 

w 

— m 


IrH 

«a| — < 
jaP-  S 

Pa 

O 

g|-  W 

— ^ 
s 


Method  of 
Preservation 


a 

M .a  u 


e 

*o 

CO 

o 

CO 

a. 

0)  "O 

« 

•o  iH 

H 

4J 

O 0) 

•H 

U -H 

t) 

(n 

tl 

•H 

o 

CO 

0 oa 

•H  I 
CD  a, 

0 ai 

r-i  a> 

3 

•-*  M 
^ O 
V u , 
u \o  ..a ; 
«0  M 

tn  I 

•9  ta  ^ 

00  I u 

1 a<  e 

u a<  ^ 

I a<  I 

Cm  cm 
a.  c ^ 

a.  aH  0-1 


1.  NAEC  PACKAGING  ADHOC  COMMITTEE  MEMO  (enclosed) 

2.  NAEC  CATAPULT  SYSTEM  COGNIZANCE  SHEET  (enclosed) 

3.  NAEC  PACKAGING  AUTHORIZATION  INSTRUCTIONS  (enclosed) 

4.  BRASO  PACKAGING  AUTHORIZATION  INSTRUCTIONS  (enclosed) 

5.  ASO  FIELD  INSTRUCTION  4030,  ID  (enclosed) 

6.  LIST  OF  MILITARY  SPECIFICATIONS  (enclosed) 

7.  CATAPULT  OPERATIONS  HANDBOOK  NAVAIR  51-15AAA-1 

8.  LIST  OF  APPLICABLE  NAEC  DRAWINGS  AND  M.P.R.  (enclosed) 

9.  TECHNICAL  MANUAL,  HIGH  PRESSURE,  CLASS  B/BB  AIR  COMPRESSOR, 
NAVSmPS  349-0584 

10.  TECHNICAL  MANUAL,  MODEL  0-5AHP,  3500B,  TYPE  E HOSE, 
COMPRESSED  AIR  DEHYDRATOR,  NAVSHIPS  338-0347 

11.  LIST  OF  APPLICABLE  NAVSHIPS  DRAWINGS  (enclosed) 
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iN[>-NA£C-Z4SS(«(EV.  2.88) 
rt.*Ti  a*,  iiaaa 


IF-3tEJRth«t 
3 April  1969 


i mamm 

7rmt  *7-3 

I Tot  Diatribsti«B  List 

V 

SQbjt  Paeksgiac,  Psoklfit  sad  PrMorrttlen  ASROC  CcsmlttM  Mstlag 
i Roft  (•)  Tseh  Dlroetor  a«»o  IF-31tCDsC:ala  of  18  Oct  1968 


Fneli  (1)  Oatliao  of  Program  Objaetlras,  beeps,  oonsldaratleos  aad 
oeaMlttoa  objaetlToa. 

(2)  Ki^ratas  of.last  maatlag. 

i fsfarsBca  (a),  tha  saeoad  aaatiag  Is  aebadalad  for 

10  AprlL:I969f  at  O930  la  tba  larga  confarsoea  room,  aeeoad  floor,  buildlag  7 

2,  fbm  agaada  for  this  maatlag  shall  ba  as  foUomat 

a.  Barlav  of  mlaotaa  of  last  aaatiag  (tiBOlostti>a  (2)) 


b.  Diseossiaa  of  tan  (10)  ZFB's  rarlawad  iy  Supply  Dspartmant  for  adaqus 
of  3P  (PrasarraticD,  Paokaglag  and  Paeklag)  data  t 

0.  Initial  dlseassleas  oonearalag  all03msat  of  raspooslbllltlas  wlthia 
IA2C  ralatlTs  to  3P  program  alamaats  sat  forth  la  anclosnra  (1) . 

3.  AttSBdaoa  ara  raqoostad  to  %em»  praparad  to  dlsetias  tha  agaada  Itau . 


Plstrlbotlcn  list  , 

BRASO  • T.  HarmraoB,  B-3 

C.  Ludvig,  B-323  ^ 

Eag.  (SX)  • W.  J.  Patraaalor,  BE-$2 
QSED  • E.  J.  Carroras,  SE-521  ^ , 
lad.  Dipt.  . T.  mis,  NI-23 
Sq;>pl7  Dipt.  • M.  McDarltt,  iS-7312; 

R.  Solonan,  A3-63 
J.  MeOonagla,  iS-8313 

Assuraaea  • E.  Hoatar,  )l?.3  ^ 

C.  DeCla<iua,  HT-^ 


<?opy  tot 

D-1 

KE 

E-32 

NE-^ 

SB 

AS.7 

NF 

SE.$ 

AS-71 

EF-1 

AS«8 

UI-l 

AS.32 

III.2 

<N0>MA£C>t4SS(IIEV. 
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I A.  WOCIAM  OBJECTIVES 


■V  V.  !•  Sp«cif7.  adaquAt*  claanlng,  praaarvatlon,  packaglag,  and  packing 
t raqnircBenta  for  all  natarlal  to  ba  transported  or  stored  such  that  end- 
I users  receive  the  material  in  a useable  condition.  Involved  are  MAEC 
procured  or  aanufactured/overfaauled  material. 

. 2.  Establish  methods  and  procedures  that  will  accomplish  the  desired 

results  with  due  consideration  given  to  cost  effectiveness . 


B. 


F' 


BLZHEMTS  TO  BE  CCWSIDEkED 

1.  Cleaning  and  drying 

2.  Hethod  of  preservation 

3.  Preservative  material 

4.  Wraps,  cushioning,  and  dunnage 

5.  Level  of  protection 

6.  Unit  and  intexmadiate  container 

7.  Quantity  per  unit  peckage 

8 .  > Intermediate  container  quantity 

9.  Allowable  suxiaxm  weight  and  cube 

10.  Shipping  container 

11.  Verification 

12.  Design  considerations 

SCOPE 

1.  Under  MIL-8TD  726,  the  following  different  selections  exist: 

a.  Cleaning  - 24  selections 

b.  Kethod  of  preservation  - (procedural  specifications)  - 
305  selections 

c.  Wrapping  material  - 40  selections 

d.  Cushioning  and  dunnage  - 82  selections  ^ 


1.. 


Enclosure  (1) 

REF- I 
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|C.  SCOPE  (continued) 

I n.  Cushioning  thickness  >25  selections  ^ 

( 

I f.  Preservetive  suterisl  - 60  selections  " 

g.  Level  of  protection  • 3 selections  " 

h.  Unit  end  inteeswdiste  eonteiner  • 264  selections  ' 

i 

> 

2.  Seversl  hundred  deteiled  end/or  generel  speciflcetions  exist  on 
the  subject  of  SMthods  end  asterisls  involved  with  preservstion,  pscksglng, 
end  pecking.  There  ere  243  references  under  HXL> STD  726  Alone. 

i 

D.  COMSIPgRATIOHS 
1.  Cleehing 

a.  Conpetibility  of  cleaning  naterials  with  items  being  cleaned. 

b.  Thoroughness  of  smthods  employed. 

‘‘(1)  Supplemental  requireswnts  to  MIL- Specs. 

(2)  Cleanliness  testing, 
e.  Special  equipment  required, 
d.  Hethod  of  cleaning  applied 

(1)  Surface  cleaning,  mechanical 

(a)  Grinding 

(b)  Bruahing 

(c)  Abrasive  blasting 

(d)  Staam  or  flame  jet  cleaning 
(a>  Tumbling 

(f)  Polishing  and  buffing. 

(g)  Vibration  . 


I 
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D.  CONSIDERATIONS  (continued) 

(2)  Surface  cleaning,  chcaical 

(a)  Solvent  - aoak,  spray,  degreasing,  vapor  dngi-edalng, 
ultrasonic,  etc. 

(b)  Alkaline  solutions 

(c)  Acid  baths 

(d)  Pickling 

(e)  Descaling,  with  sodium  hydride 
(£)  Paint  stripping  or  removal 

- (3)  Surface  cleaning,  electro  chemical 

(a)  Electro  polishing 

(b)  Blectrocytic  alkaline  cleaning 

(c)  Electrocytlc  pickling 
2.  Method  of  Preservation 

a.  Propar  selactlon  from  existing  standard  siethods  vith  due 
consideration  given  to: 

(1)  Storage  conditions 

(2)  Storage  periods 

(3)  Extremes  of  environmental  conditlona  possible  in  transit. 

(4)  Item  configuration  (projections  and  sharp  comers) 


(5)  Level  of  assembly  (protection  of  internal  surfaces) 

(6)  Compatibility  of  cushioning,  dunnage,  barrier  paper,  etc. 
with  preservative  compounds 

b.  Need  for  specialized  or  modified  methods. 

(1)  Existing  specialized  methods  per  KIL-Spec. 

(2)  NAEC  generated  specialized  or  modified  skethoda. 


Page  3 of  7 
Enclosure  (1) 


S.  COHSIDBUATIONS  (eonClnucd)  I 


3.  ?reservativ«  autarlal 

m.  Conpatiblllty  of  conpounds  with  material  being  preaerved 

b.  Base  or  removal 

c.  ?oaalble  damage  caused  by  application  or  removal 

d.  Jldequacy  of  protection  afforded  under  anticipated  condition 

e.  Areas  or  items  not  requiring  preservation. 

4.  Wraps,  cushioning,  and  dunnage 

a.  Adequacy  of  protection  afforded  under  enticlpated  conditions 

b.  Special  or  supplemental  requirements. 

5.  Level  of  protection 

a.  -Shipping  destination 

b.  Storage  periods 

c.  Criteria  for  selection 

6.  Unit  and  intermediate  container 

I 

a . Dessicants 

I 

b.  Type 

(1)  Bag  • burlap,  plastic,  paper,  etc. 

(2)  Box  - Cardboard,  vood,  crate,  etc. 

(3)  Container  - plastic,  steel,  wood,  etc.  (reusable  or  throw-awa: 

c.  Rough  handling  considerations 

d.  Bavironmantal  protection 

7.  Quantity  per  unit  container 

a.  Redistribution  at  stock  points. 

b.  Site  limitations 

c.  Weight  limitations 

Page  4 of  7 
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; D.  COHSIPgRATIOHS  (eoatinu«d) 

8.  Intcnwdiata  eonfcalaer  quantity 

a.  Ifuabar  of  unit  packagas  to  be  includad  in  an  intanadiata  contain 

(1)  Badiatribution  at  stock  points 

(2)  Size  limitations 

j (3)  Vaight  limitations 

! 

9.  Allovabla  maximum  weight  and  cube 

a.  national  and  intamational  regulations 

1 

b.  Air  shipBMnt  limitations  and  ragulations 

I 

i 10.  Shipping  container 

j 

I a.  Storage  periods 

! 

i 

b.M  Environmental  conditions  anticipated 
I c.  Storage  conditions 

I d.  Site  and  weight 

i 

a.  Identification  and  marking 

11.  Verification  j 

I 

I 

a.  Praproduction  examination 

i 

(1)  Vaw  supplier 

i 

! (2)  Maw  or  modified  methods  employed 

i 

j (3)  Banga  of  tasting  and  Inspections  required  - rough  handling, 

I cyclic  exposure,  methods,  materials,  workmanship,  ate. 

b.  Confonaanca  inspection 


Page  5 of  7 
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REF-I 


(1)  Inspaetiona  and  tests  required 

(2)  Sampling  plans 

(3)  Lot  size  formation 
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D»  COMSIDERATIOWS  Ccontlnued) 

12.  Design  consldsrstions 

a.  Corrosion  £acl$..c  - ssic  ■..  i,....  , rrision  can  reduce  the  endur- 
ance limit  of  steels  from  50%  to  90X  regaraiess  of  composition,  .heat  treat- 
ment, or  original  static  or  dynamic  properties. 

b.  Redesign  using  corrosive  resistant  materials  or  processe^may 
reduce  overall  cost  of  item  due  to  reducticn  of  preservation  and  packaging 
requirements. 


E.  COST  OBJECTIVES 

1.  Tangible  objective  - specify  adequate  protection  at  minimum  cost 


DOLXJiRS 


a.  Dollar  value  of  material  scrapped  and  repair  costs  due  to 
j deterioration. 

1 

I b.  Cost  of  cleaning,  preservation,  packaging,  and  packing. 

2.  Intangible  objectives  - minimum  equipment  down- time,  no  interruptions 
of  assigned  missions  and  maximum  safety  for  operating  personnel. 

a.  Above  objectives  may  increase  3-P  costs  above  optimum  point 
F.  AD  HOC  COWHTTEE  OBJECTIVgS 

, 1.  Assign  elements  under  paragraph  B to  appropriate  departments  in  the 

• form  of  a proposal. 

> c.— ■ 


- Ay  . - - 

2.  Determine  ways  and  means  of  measuring  cost  effectiveness. 

J - 

3.  Establish  procedures  for  obtaining  corrective  action  when  needed. 


Page  6 of  7 
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I I 

F.  AD  HOC  camirra  OBJEcnvas  (coneimMd) 

4.  Ganarat*  aa  Instnietloa  Chat  aata  forth  policy,  general  proeedurea, 
and  raapoaslbiliclaa. 

i 

I 

5.  Make  reconmendatlons  to  top  manageoieat  including  proposed  progrea 
i operation,  aasignnaat  of  responsibilities,  and  any  organizational  changes 
I aaeded . 

6.  Review  departMntal  instructions  based  on  station  instructijins 
! for  coverage  of  all  pertinent  details. 


I 

I 


j 

I 
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"inates  of  th«  25  Mot  196ft  Meeting  of  the  Id  Hoc  Comniittee  to  reconnenc: 

48sir*neat  of  responelbilltlei  end 'setting'' of  ^policy  within  cclerirx 

preservation,  packing  and  packaging.  w/t** 

dJT-ZS  cT^  /(, 

?he  follo’-.'ing  were  in  attendance: 

i'  Kiss  MaSevittj  AS-^312  ' . ".  * 

. Mr.  'I.  .Sol tanen,  45-83 
4 Mr.  .j.HcOojagl'e,.AS-8313 

•'  Kr.  T.  Hawson,  B-3  ' ; ' . ' • 

• Mr.  C.  Ludrig,  B-323  . ■ ’ • ' 

•Mr.  J.  Pttr'anaky,  NE-52 
Mr.  E.’J.  Hunter,  KT'-3 
Mr.  C.  OeCinque,  NF-31 
. Hr.  T.  Ellis,  HI-23 

Mr.  E.  J.  Carreras,  SE-$9i‘S’^Z 

1.  The  keeting  was  held  to  discuss  present  methods  and  pj'dcedures  of  spec 

..  fyidg  '3?  (preservation,  packing  and  packaging)  data  with  the  prLmary  objec 

being  to  define  problem  areas  and  develop  recommendations  for  icprovements 

• * • 
the  3P  area.  g 

2. -  Discussion  was  IniUated  by  having  the 'industrial  Department  represent 
relate  how  his  department  handles  3?  actions . ' Follcn/ing  is  a suimary  of  i 
the  statements  presented: 

a.  The  Industrial  Department  has  primary  responsibility  for  soecifyii 
preservation,  packing  and  packaging  requirements  within  all  procurements 
^ them.  Exceptions  would  be  equipment  systerf wherein  an  flPR 
has  been  prepared  as  part  of  the  technical  data  requirements  most  SATS ‘ 
equipment  that  has  preservation  and  packing  plus  requirements  for  special 
shipping  containers  specified  by  the  Engineering  Departmertt. 
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b.  I’reservation  and  aaaUiHp  is  specified  by  the  Industrial  Bepartnc'nt 

p^CKJUl, 

for  ijt-house  nanufactured  or  overhauled  items  and  paatoar-ijig  is  specified  b:' 
the  Tuppl:  Department  Material  Division. 

c.  ITach  project  manager  is  responsible  for  specifying  (or  making  sure 

/ 

it  is  specified)  the  3P  data  for  the  materials  under  his  control  with,  due 
consideration  given  to  destination  and  anticipated  storage  time  and  condi-  , 
ticns . 

d.  .k^reserves  and  repackages  all  material  in  Simply  Department  stock 

that  requires  cyclic  preseimratlon . >'C  ^ a'a**?**.  ^ 

e.  Material  manufactured  for  BPJISO  Is  preserved  and  packed  per  Pr.AfO 

% 

instructions . 

A I 

f.  and  verbal  inputs  from  Ingineering  are  utilised  tc  clarify 
or  define  specific  technical  eonsiderstions  such  as  eor^^tabillt;''  of  a 
fleen  freeervetle*  vlth  hydraulic  eaals,  etc. 

*«ruisti*e  eei^.eta  lafsrmetlan  relative  to  the  )P  area  for  all 
e»«*wa.  'e«  ;•  •.»  ^rme  erv<  er  mmntme*  vr»^  iB-houa*. 


4;40.N«£C-2455(etV.  2-6a) 
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• e.  Contract  Adni;iistratlon  Branch  is  responsive  tc  i:puta  frc'!'  pre- 

1 

I parers  of  Purchase  Bequests  to  vf>  date,  modify  and  clarify  cleaning,  pre- 

i 

j cor’.-aticn,  packaging  and  packing  recuirements. 
i i» . rnplnecning  D<»i?artment  (31) 

! -i-  operifiea  cleaning  and  3P  requirements  for' cotfqjlete  system^  sue h 

I aj  ■h'-T'-'.  7 Arresting  Engine,  via  >I?--v'is  and  drawing  notes.  A acre  cor:rl-?tt 

i 

I approach  to  3?  req\iirements  is  concerted  under  the  SATS  program  vher-in 

i 

I Fpeciall”  designed,  retisable  containers  plus  detailed  requirements  relative 
i tc  cleaning,  preservation  and  packing  are  specified.  In  general,  no  3P 

' requij-ements,  outside  of  SATS,  are  delineated  for  sub-assemfciies  and  piece 

1 

1 p.arts.  /J.SC,  no  preup  or  individuals  are  organiaati.omilly  set  up  as  3? 

■ ejoerta  i.' 

I * * A 

i C-rour.d  Support  Equipment  Department 

a.  Placis  tc  include  in  the  aepartment  a .3?  "type"  desk  which  will 
"’■ccess  all  Purchase  Requests  and  in-house  manufacturing  requests  to 
.ftsur?  adecucte  3”  requirerents  are  epeciflec, 

?.  *s5vn*anee  Dlvlsicn 


rerierme  inspection  to  as;ure  that  specified  3?  re-ulmaent«  are 
■ •r*i  is,  hsi:  L.-hTiee  art  *i  contractors ’ plants. 

‘P-lts  '-I'#  er  me^e  tr  or^rineiori  of  3P  re-ulre:^Hs  he-  ->rc- 
• fce^»  if  •.  * raer  o»  V«r»  la  reason  te  te.is-r-  west  ;s  — 


• ’ 
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•pehaaat3',,'?.urch.r«e»Gailes  and  sa«i4e:^  .Strips  from- being 'stored  in  5uo>.  plac* 


as  elevator  ySlls  v:here  said 'equioneEit  v/iH  deteriorate  to  the  point  eM«f- 
hocoTP.es  '.mtisabls. 

c.  "he  nrimr;^  3?  docraients  Mtilized  at  H.iTlC  are  y.etho.is  c 

■’reservation;  MIL -STD -72 5,  Packaging  r.ecuirament  Code;  rrrcrd’.i; 

Ter  .and  Pac.king  of  Ports  and  neuipment  and  Cte^rl  : Ul 

Products,  Preparation  for  Shipment  and  Storage.  The  above  specs  also  refer 
r.aro'! lessor  spoas  such  as  barrier  p.aper,  water. proof  bagSj  t^.os  cf  bc:.:s,  ■ 
The  Material  Oivtsion  suggested  that  the  coding  sjsteir.  under  MIL-3Tr‘-726  be 
universall:'-  employed  at  NAEC  for  specifying  of  packaging  requirements . Phi; 
suggestion  was  taken  under  advisement. 

d.  -As  an  action  item,  the  Stpply  Department  Material  Division  will 
realevX^'s  for  a two  week  period  to  ascertain  that  adeo^iate  3?  reruirer.en^ 
are  being  set  forth  by  Industrial  D^artnent  project  managers  and  DAASO. 
hesTilts  of  the  review  vlll  be  discussed  at  the  next  meeting. 


Copy  to: 

Cna'TTTr- 
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Nl-23:TFE:*cc 
16  DtcMbcr  1968 


MEMORANDUM 
; From:  Nl-23 

! To:  NF 


I I would  like  to  requcic  a few  minor  changes  in  the  attached  minutes. 

Under  paragraph  l.d..  this  paragraph  has  a connotation  that  it  might  be 
! tied  in  with  Industrial  Department.  I think  it  would  read  much  better  if  we 
; said  "Supply  Department  represerves  and  packages  all  sMtcrials  under  their 
i custody  that  require  cycle  preservation." 


I Paragraph  4.  - Paragraph  4 lists  actions  accompliahad  by  Supply  Department. 


Paragraph  4. a.  - Indicates  that  their  Material  Section  has  something  to  say 
in  our  in-house  manufacturing.  This  is  not  quite  true.  I think  this  should 
read  that  "Supply  Department  packages  all  items  that  are  shipped  via  NAEC 
[ to  other  activities  or  destinations."  In  this  paragraph  we  say  they  also 
preserve  all  raw  materials.  I think  this  is  covered  undar  paragraph* l.d.  al 

Paragraph  5. a.  - In  the  next  to  last  sentence,  we  Indicate  that  ^ATS  equlpmt 
j delineates  3P  requirements  down  in  the  sub-assembly  area.  I do  not  think  ti 
is  quite  true.  What  was  mentioned  at  the  conference  was  that  we  have  generi 
I preservation  and  packaging  requirements  for  SATS  systems.  But.  this  does  nc 
go  down  into  the  sub-assembly  and  component  level. 

Paragraph  6. a.  - I have  no  recollection  of  the  Ground  Support  representati\ 
saying  that  they  would  establish  a 3P  type  desk.  'Ground  Support  procurement 
work  the  same  as  all  other  NAEC  procurements.  Industrial  Department  is 
responsible  for  ascertaining  that  procurement  instructions  contain  adequate! 
preservation,  packaging  and  packing  instructions.  The  gentleman  from  Grounc 
S'lpport  noted  that  he  would  look  into  the  areas' and,  in  the  case  of  systems 
or  major  aissamblies,  they  could  possibly  follow  the  HPR  route  presently  in 
existence  for  our  other  sMjor  equipments  such  as  NK7,  SATS,  etc. 


I Paragraph  7. a.  - This  paragraph  gives  the  connotation  that  we  actually  sent 
personnel  out  to  literally  inspect  all  pieces  under  manufacture  and  in-housc 
This  is  confusing.  I think.  It  would  be  store  accurate  to  say  that  for  our 
in-house  manufacture.  Inspection  Department  insures  that  preservation  is 
accomplished  as  specified  oh  the  manufacturing  ordera.  For  our  outside  proc 
j mencs  our  Quality  Assurance  people  check  to  ascertain  that  the  contractor  i 

I performing  within  Che  requireawnts  of  his  specific  contract. 

( 

I 

Paraaraph  7.b.  • Should  alao  road  "Bes^  on  the  Qualitv  Assurance  visits  to 
roficracter's  plants  information  on  problem  arees  are  forverded  hack  to  the 
requirement  originator  via  trip  reportp  and  memos  pointin'  out  erees  of 
loncern  and  evgaeoted  remedies  for  such  ** 


• c » 
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NI-23;TFE:*cc 
16  December  1968 

Paresreph  8.  d.  - it  wee  ay  undereCendlng  that  Mr.  McConegle  was  to  review 
certain  IFB's  and  to  provide  us  with  his  opinion  as  to  wiiether  or  not  Uie 
preservation,  etc.,  that  was  specified  is  adequate.  Since  there  is  no  set 
method  for  any  one  requirement,  we  have  to  recognize  the  fact  that  we  are 

really  dealing  with  the  opinion,  only,  of  the  person  reviewing  the  procure- 
men  t . 


T.  F.  ELLIS 


I 

j 

1 


I 
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INTRODUCTION  * 

1.  PURPOSE  OF  MANUAL. 

This  manual  contains  illustrations  and  parts  lists  of  replacement  components 
used  for  maintenance,  overhaul,  and  repair  of  the  following  catapults: 

Type  C Mark  7 
Type  C Mark  11  Mod  1 


iAEC-EN6-7818 
fm  74 


n 


This  manual  is  intended  as  an  aid  for  identification  and  procurement  of  all 
necessary  parts  for  the  catapult. 

2.  SCOPE  OF  MANUAL. 

This  manual  is  divided  into  three  sections  and  is  arranged  as  shown  in  the 
table  of  contents.  Each  section  has  an  introductory  paragraph  explaining  the  con- 
tents, purpose,  and  use  of  the  section. 

3.  PERSONNEL  RESPONSIBILITY. 

The  catapult  crew  is  responsible  for  maintenance  duties  and  replacement  of 
parts  when  required.  All  responsible  personnel  shall  read  section  I carefully  to 
learn  how  to  use  this  manual.  Replacement  of  parts  shall  be  performed  under 
direct  supervision  of  the  catapult  maintenance  officer.  The  maintenance  officer 
shall  have  an  intimate  knowledge  of  the  catapult,  this  manual,  and  all  applicable 
Naval  Air  Systems  Command  Catapult  Service  Bulletins,  Service  Changes,  and 
Repair  Procedures.  The  catapult  maintenance  officer  is  responsible  for  ordering 
replacement  parts. 

3A.  COMMAND  RESPONSIBILITY. 

All  items  listed  in  this  manual,  bridle-arrester  manuals  NAVAIR  51-5A-502 
and  NAVAIR  51-5DAA-1,  and  nose-gear  launch  manual  NAVAIR  51-25-7  are  the 
responsibility  of  NAVAIRSYSCOMHQ.  Technical  cognizance  is  under  the  Naval 
Air  Engineering  Center,  Philadelphia,  Pa.,  19112  to  which  all  communications 
shall  be  directed. 


The  following  items  are  not  listed  in  this  manual  and  are  the  responsibility  of 
NAVSHIPSYSCOMHQ: 


a.  Steam  supply  system  from  the  ship  boilers  up  to  but  not  including  the 
catapult  launching  valves.  (This  Includes  fill,  blowdown,  and  drainage  sy^ems.) 


b.  Steam  exhaust  system  from  the  catapult  exhaust  tee  to  the  ship  exhaust 

terminal,  but  not  Including  the  exhaust  valve.  n n o 

K fc  p - / 


J 
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c.  Catapult  trough,  trough  covers,  cover  support  rails,  cylinder 
foundations,  water-brake  buttress  plate  and  structure,  trough  heating,  steam 
smothering  system,  bridle-tensioner  cylinder  supports,  and  nose-gear-launch 
saddle-plate  supports. 


d.  Piping  systems  for  hydraulic  fluid,  lubricating  oil,  air,  water  supply, 
water  cooling,  drains  and  related  supports,  and  tanks  and  reservoirs  not  covered 
by  NA VAIRSYSCOM.  (This  includes  all  flexible  lines  for  water-brake  supply, 
water-brake  sensing  switches,  and  strip-tensioner  lubrication  system. 


e.  Omit  per  NAEC. 


f.  Water-brake  pumps,  feed  lines  up  to  the  connector  on  the  water-brake 
cylinder. 


g.  Drive-system-cable  fairleads,  sheave  guards,  and  foundations. 

h.  Electrical  wiring,  switches,  controllers,  etc.  not  covered  by 
NAVAIRSYSCOM. 


j.  Installation  and  alinement  of  catapult,  bridle  arrester,  and  nose-gear- 
launch  equipment  including  suitable  access  for  maintenance. 


k.  Omit  per  NAEC. 

m.  Foundations  of  retraction  engine,  bridle  arrester,  and  pump. 


Installing  and  overhaul  activities  shall  refer  to  NAVSHIPSYSCOM  concerning 
problems  on  NAVSHIPSYSCOM  equipment  which  involve  major  modifications,  such 
as  piping  size,  material  valve  types,  controls,  and  addition  or  deletion  of  com- 
ponents. When  problems  are  resolved  locally,  the  NAVSHIPSYSCOM  shall  be  in- 
formed of  the  solution  to  permit  extension  to  other  ships  as  applicable.  Letter 
reports  of  operating  experience  and  opinion  relative  to  needed  improvements  are 
solicited.  Problems,  improvement  needs,  and  recommended  solutions  shall  be 
reported  to: 


Commander 

Naval  Ship  Systems  Command  Headquarters 


Attn:  Code  6648 F 
Washington,  D.  C.  20360 

Copies  to:  Commanding  Officer 
NAEC 

Engineering  Dept.  (SI) 
Attn;  Code  NF-3 
Phlla.,  Pa.  19112 

(NAVAIR  51-15AAA-3) 


and  either:  Commander  Naval  Air  Force 
U.  S.  Atlantic  Fleet  < 

Naval  Air  Station 
Attn:  Code  51 3 A 
Norfolk,  Virginia  23511 

REF.^ 
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JiAVAL  AIR  ENGINEERING  CENTER 
PHILADELPHU,  PA.  19112 


n 


KASC  4030, ID 
AS  rddss 
16  Nov  1970 


f 


( 


I 


MAEG  INSTRUCTION  4030. ID 

Prom:  ComiMndlng  Officer,  Nevel  Air  Engioeering  Center 
I To:  NAEC  Distribution  List  No.  12 

SubJ : Preservation,  Packaging,  and  Packing 


(a) 

M1L-STD-726A  ‘ 

•k 

(b) 

NAVSUP  PUBLICATION  470 

•k 

(c) 

NAVSUP  Manual,  paras.  27055,  27056,  27057 

k 

(d) 

MIL-STD-  116E 

(e) 

MIL-B-197D 

(f) 

MIL-STD  12 9E 

k 

I 1.  Purpose.  To  establish  policies  for  preservation,  packaging  and 
packing  of  material  at  NAEC. 

j 2.  Cancellation.  NAEC  Instruction  4030. 1C  of  25  Jul  1966. 
j 3.  Definitions . 

I 

I a.  Marking.  Numbers,  nomenclature  or  symbols  stamped  or  painted  on 

j or  otherwise  .aj^lxe^  ^ items  oj  containers  for  identification  during 
j handling,  shipment  and  storage."^  The  term  "Marking"  shall  not  be  considered 
j to  include  symbols  used  for  material  identification  such  as  color  codings 
i or  Repetitive  symbol  markings  on  metals. 

J 

b.  Preservation  and  Packaging.  Application  or  use  of  adequate 
protective  measures  to  prevent  deterioration,  including,  as  applicable, 

Che  use  of  appropriate  preservatives,  protective  wrappings,  cushioning 
interior  contAlners,  and  complete  Indentlfication  marking  up  to  but  not  * 
Including  the  exterior  shipping  container. 

c.  Packing.  Application  or  use  of  exterior  shipping  containers  and 

I assembling  of  Items  or  packages  therein,  together  with  necessary  blocking, 
bracing  or  cushioning,  weatherproofing,  exterior  strapping  and  marking 
I of  shipping  container. 

! (1)  In  the  boxing  of  some  items,  such  as  pendant  and  purchase 

i cables,  the  package  containers  are  designed  Co  serve  also  as  shipping 
containers  without  requiring  additional  packing.  In  these  cases,  Che 
"packaging"  and  "packing"  are  Che  same. 


d.  Storage.  The  act  of  storing  or  the  state  of  being  stored;  the 
keeping  or  placing  of  property  In  a warehouse,  shed,  or  open  area. 
Storage  is  a continuation  of  the  receiving  operation  and  is  preliminary 
4 to  Che  shipping  or  issuing  operations.  REF'S 
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3.  .J'-:  c-r.i':  ians . (continued) 

e.  Levels  of  Preservation.  Packasing,  and  Packing.  Definitions  of 
these  levels  are  contained  in  reference  (a).  Application  of  proper  levels 
is  prescribed  in  reference  (a). 

f.  Methods . Applicable  definitions  are  shown  in  reference  (d). 

4.  Policies. 

a.  All  material  manufactured  and/or  overhauled  or  in  storage  at  NAHC 

will  be  preserved,  packaged  and/or  packed  to  provide  protection  against 
corrosion,  physical  damage  and  other  forms  of  deterioration  during  handling,  ! 

I shipment  or  storage  from  time  of  manufacture  or  overhaul  until  material  ' 

I is  put  in  use. 

b.  The  requirements  established  in  references  (a)  through  (e)  will  be 
followed  in  determining  and  accomplishing  the  amount  of  preservation, 
packaging  and/or  packing  required  for  individual  items. 

c.  Item  identification,  handling  and  shipment  markings  will  follow 

I requirements  set  forth  in  reference  (f). 

5.  Responsibilities . 

a.  The  Industrial  Department  will  preserve,  package  and  identify  all 
material  manufactured  or  overhauled  at  NAEC.  In  addition,  the  Industrial 
Department  will  re>preserve  and  repackage  all  Supply  Department  stock 
material  needing  cyclic  preservation.  Sandblasting  is  now  being  performed 
by  the  Industrial  Department. 

b.  The  Industrial  Department  will  determine  type  and  extent  of 
preservation  and  packaging  to  be  applied  to  manufactured,  overhauled, 
and  Service  Change  material. 

c.  BRASO  will  furnish  complete  preservation  and  packaging  Instructions 
for  the  processing  of  their  material.  Packing  and  marking  will  be 
accomplished  in  accordance  with  references  (b),  (f)  and  ICC  regulations 

by  Supply  Department  (Packing  Section). 

d.  The  Quality  Assurance  Office  will  perform  inspections  and 
have  such  tests  performed  that  may  be  deemed  necessary  to  assure  that 

! supplies  and  services  conform  to  prescribed  requirements. 

e.  Supply  Department  will  request  the  Industrial  Department  as 

’ necessary,  to  re-preserve  and  re-package  all  items  in  stock  needing  cyclic 
preservation. 


2 
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Kaspoasibllieies . (continued) 

f.  Supply  Department  will  pack,  crate  and  mark  all  nacerial  shipped 
from  iLAEC  and  construct  shipping  cases  as  necessary  for  package  material 
received  from  the  Industrial  Department.  Items  received  from  the 
Industrial  Department  in  accordance  with  par.  3.c.  will  not  be  repacked 
but  will  be  stenciled  with  shipping  data,  etc.  All  strapping  and 
banding  will  be  accomplished  by  the  Industrial  Department  prior  to 
forwarding  to  the  Supply  Department. 

6.  Costs.  The  original  preserving,  packaging  and  marking  of  materials 
manufactured,  overhauled  or  grouped  by  the  Industrial  Department  will  be 
charged  to  the  Job  Order  and  allotment  that  financed  its  manufacture, 
overhaul  or  grouping.  All  other  preservation,  etc.  will  be  financed  by 
the  appropriate  allotment. 


1 
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DEPARTMENT  OP  THE  KAVY 
HAVY  BRANCH  AVIATION  SUPPLY  OFFICE 
CATAPULT  AND  ARRESTING  GEAR 
PKILADEtfHIA,  PA.  19112 


B2:JJC:jc 

9830/(8927) 

s DDT  B67 

From:  Officer  in  Charge,  Branch  Aviation  Supply  Office  (C&AG) 

To:  Commander  (537),  Naval  Air  Systems  Coomand 

Subj:  Type  M-21  Arresting  Gear  Spare  Parts  for  Procurement  Action; 
submission  of 


Ref:  (a)  NAVAIRSYSCCM  Itr  AIR-5373C:118:HD  of  2 Aug  1967 

(b)  BRASO  Itr  B2:JJC:br  9830/(8105)  of  8 November  1965 

(c)  BRASO  Itr  B2:JJC:dh  9830/(8486)  of  10  August  1966 


Enel:  (1) 


List  of  Requirements  for  Subject  Arresting  Gear  as 
established  during  Provisioning  Conference. 


1.  In  accordance  with  reference  (a),  a conference  was  convened 

in  the  Branch  Aviation  Supply  Office  (BRASO)  during  the  period  I 

28  through  31  August  1967,  for  the  purpose  of  reprovisioning  the  j 

Type  M-21  Arresting  Gear.  Conferees  included  representatives  of 
the  Naval  Air  Systems  Command  (NAVAIRSYSOOM) , Naval  Air  Engineer- 
ing Center  (NAVAIRENGCEN) , Naval  Air  Test  Facility  (NAVAIRTESTFAC) , 
Marine  Corps  Auxiliary  Landing  Field  (MCALF) , Bogue  Field  and  BRASO. 

2.  The  Branch  Aviation  Supply  Office  originally  provisioned  this 
equipment  during  September  1965,  under  the  rationale  set  forth  in 
reference  (b) , at  which  time  the  M-21  was  planned  for  utilization 

as  part  of  a SATS  complex  only.  Reference  (a)  advised  that  the  ! 

M-21  is  now  planned  for  utilization  as  an  operational  arresting 
gear.  Also,  that  projected  plans  call  for  subsequent  replacement  ! 
of  other  types  of  emergency  runway  arresting  gear  at  Naval  Air 
Stations.  This  provisioning  was  accomplished  on  that  premise, 

using  the  rationale  specif  iced  in  reference  (a). 

^ ^ \ 

3.  Enclosure  (1)  represents  the  results  of  the  conference.  It  { 

contains  the  range  and  depth  of  shorebased  system  stocks  of  spare 
parts  required  to  support  the  program  set  forth  in  reference  (a). 
Requirements  submitted  in  references  (b)  and  (c)  are  superseded 

by  the  requirements  listed  in  enclosure  (1)  hereto.  \ 


I 

4.  The  following  informational  data  supplements  enclosure  (1)  { 

and  should  be  supplied  by  NAVAIRSYSCOM  during  procurement  actions: 
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^ • 5 OCT  B67 

a.  Items  for  which  Federal  Stock  Ntimbers  are  not  listed  are  In  pro- 

cess and  will  be  furnished  when  available.  Contracts  negotiated  for  items 
not  havings  FSN's  must  state  that  "Federal  Stock  Numbers  and  Allocation 
Instructions  will  be  furnished  by  the  BRASO  and  no  items  are  to  be  shipped 
prior  to  receipt  of  this  information,  without  approval  of  BRASO."  i 

' i 

b.  Preservation,  packaging  and  packing  for  all  items  are  to  be  in 
accordance  with  Specification  MIL-SID-794  (WP)  of  10  March  1965,  Method 
"Level  A." 

5.  Excluded  from  the  provisioning  is  the  M-21  Drive  System,  for  which  referj 
ence  (a)  assigns  provisioning  and  supply  support  responsibility  to  SPCC,  ' 
Mechanicsburg. 


6.  It  is  requested  BRASO  be  furnished  copies  of  all  con^ 
thereto,  and  correspondence  relating  to  procurement  of^ 
enclosure  (1). 


cts , amendments 
items  listed  in 


I.  M.  KOVAR 


I 

! 

Copy  to : ‘ 

CO  NAVAIRENGCEN  (NI-21) 

CO  SPCC  Mechanicsburg  (Code  78321) 


B1  (2) 
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U.  S.  NAVY  BRANCH  AVfATION  CU-^.’LY  OFFICE 
catapult  a.';3  A.^sc£r:.\:c  Ci.\n 

III.  S.  NAVAU  Air^ 

i».S.-_AD=I.P.-;iA,  .■•=f,N5V'_VAN;A  ‘.C'.'.Z 


32:JJC:dh 

9a30/(SoS3) 

*?  r/  r,-'—  t : 1^  I 


?rcr.:  Officer  ta  Chcr^i , 3ranc'.-.  wWiciion  Sc^-.Iy  Office  (C4.-.G) 

To:  Cor^ianacr,  Kevei  Air  Systems  Ccc-iaa:!  (AI,'.-5j73) 

Su’jj:  Ty?s  S-23  Arrestir.s  Gear  J.eaair  Barrs  fer  Brocurcccar  Action; 
suoslssion  of 

Scf:  (a)  NAVAEiSVSCCM  IS21C72  Kov  IC-jfi  not  to  ill 

Enel:  (1)  List  of  Rcrutrenar.es  far  suajcct  .\rrcsiin3  Gear  as 
ftscablished  durins  Prcvisior.ins  Coufcrance 

• 

1.  In  accorda;'.ce  with  reference  (a),  a conference  V7as  convened  in  Che 
Ercnc:-.  .’.viacioa  Supply  Office  (E?J.£0)  during  the  piriad  IC  thrc-c’h 

16  I'clra'cry  19t7  for  cho  purpose  of  proves icnir.;:;  the  Type  E-iO  .\rrcstir.3 
Gear.  Conferees  included  rcpreacnSitivis  of  rha  a.svcI  .*ir  Systers 
■Cc:.-.:rsiU,  Naval  Air  £nr;ineo.rir.r.  Center,  All  Arv:ric.'.r.  E.-isiaeerinf;  Cox,-..'ir.y 
and  Er.-.ach  7vvlaclon  Supply  Office. 

2.  Eaclosurn  (1)  rcnrc£.':nts  the  results  of  the  conference.  It  includes 
the  rnii^c  and  depth  of  shore-based  system  stocE.s  required  to  support  tiic 
pro-’ra.i;  set  forth  in  p.sra2fsph  3 below, 

3.  The  iollowtii2  cacioiusie,  concirrrei!  in  Ly  confnveea , was  employed; 

'"c.  Nurdjer  of  Arresting  Gear  Units  provisioned  (each  Unit 

consists  of  two  E-23  enginas)  GS 

b.  Nusiber  of  fields  at  which  Units  will  bs  installed  49 

c.  Total  crrcscacicns,  all  units,  for  one-year  period  4SC0 

d.  Quantities  of  icer.s  listed  in  enclosure  (1)  are  based 
on  the  premise  of  sapportii-.g  a,  b,  and  c above  for  a 
period  of  one  year. 

4.  The  following  Ir.forratior.al  data  suppleasncs  enclosure  (1)  and 
shsuld  ba  applied  by  Naval  Air  Systsas  Ceinaand  during  procureatnc  scticas: 

s.  Federal  Stock  Nu.abers  have  been  requested  for  all  itaas  la 
er.slosura  (1).  Contracts  negotiated  rv.s*  .stipulate  that  Federal  Stock 
Hunbers  and  allocation  Instructions  for  thaso  spares  viil  ba  furnished 
cy  the  Erensh  Aviatisr.  Su.'ply  Cffiac,  anc  that  ns  nt.c.^ri.-.ls  will  be 
ii’ ’•fior  ;o  rec.-»l-> *;  ••••-'  th-i  ir  fc-rnc.tior.  the  r.r.nrnv;;!  of  tre 

n.’l:  A vi  .-.l  i.m  (V.i,..''. 
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? iw.  v:::- 


b.  Preservation,  pacU.*.gi:*.;;  and  packln"  for  all  tccas  t'c  Co  In 
ac eordaace  vieh  Spaalf iaatloa  >UL-S7D-7i/4  (w?)  oz  io  Karch  1S3S.  >athod 


saaxi  ba  ’'i#3vci  A."  ' , 

5.  ?rocbrsa»ac  actions  saculd  ba  lairlatad  as  orcsiotly  as  possible  in 
order  chat  sparas  bocc::a  available  ir.  the  supply  systea  cansittanc  ’with 
inacallaticr.s  and  speratiens  of. the  equipment.  It  is  recuetted  chat  tha 
Branch  Aviation  Supply  Office  be  furnished  aspics  of  all  contracts, 
anar/lnants  thereto  end  corressendar.ee  rclacir.3  to  proaurcrent  of  the  iters 
listed  in  enclosure  (1). 

6.  Attention  Is  invited  thsc  enclosure  (1)  represents  requirenents  fer 
Type  S-2C  Arrestinj  Gear,  less  the  "ctriave  Systen.  In  accordance  with 
cgreenect  reached  during  the  prcvisionir.g  conference,  Kaval  Air  Engineer- 
ing Cancer  will  arrange  vith  Ships  Parcs  Ccntrol  Center,  Jischar.icsburg 
for  chs  provisioning  of  the  Retrieve  Syscea,  as  depicted  in  IhVEL 
drawing-  6124 S4-1, 


Cooy  to: 

/CO'kAV-^IEESGCEH  Phila.  (Sl-23)  (NE-71) 
/ CO  spec  licchanicsburg 


R.  C.  3E.\STSN 
Cy  direction 
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Aso  FiEu  iKETr.'jrnoi;  4030 .id 

FROM:  Costaerdirg  Officer,  Avietion  Supply  Office,  Philadelphia 
70:  Ciscribucion  List 

. SOBJ,:'  -CYCLIC  r.:S?ECmO!;  Aim  PllES-RVATIOK  OF  "R"  COGNIZANCE  MATERIEL;.  _ 
r'-u'^cciB-rLiisiS'ror"- ■ - - - 

-f  .^--EEF-r  -Subj:  -X1RSH  (Utf-of- Uemi^Requifftfr*  — , 

Special  Handling) 

(b)  BUSAlJEAlNST  4032. 3A  e£  20  Ang  1964,  Subj:  Care  and 
Preservation  of  Stocki;  policy  for 

(c)  Section  C00C4,  NSL  of  ASO  * f;etter  Repair  Lift 

(d)  Military  Specification  KIL*P-116E  of  1965,  Sub^:  Prcacrvation, 
methods  of 

(e)  IIAVAIR  Pub  15-01-1  and  2 - Preservation,  Packaging  and  Packing  of 
Military  Supplies  and  Equlpncnt 

. (£)  lUVSUP  Publicstion  2002,  NSL  of  Publications  and  Foma  Cognisance 

Symbol  I,  Section  VIII,  Part  C 

(g)  Military  Standard  125E  of  20  Apr  1970,  Subj:  Marking  for  Shlpnent 
and  Storage 

(h)  NAVAIRl.NST  4030.1  of  29  July  1966,  Subj:  Preservation,  Packaging, 
and  Packing  of  Aeronautical  Materiel  at  Air  Stations  Having  Class 
"A"  Maintenance  Facilities;  responsibilities  and  funding  for 

(1)  OPKAVINST  4030.1  of  11  Mar  1971 

(j)  Military  Standard  1C5,  Subj:  Sampling  Procadurea  and  Tables 
for  Incpection  by  Attributes 

ZNCL:  (1)  FY'cqueney  Cycle  and  Setaplitig  Quantities  for  Inspection  of  Preserved 

Fiateriel  in  Stock 

1.  PCTPOEt . This  instruction  provides  current  procedures  and  guidelines  for  the 
cyclic  inspection  end  preservation  of  "R"  cognisance  materiel. 


2.  DIRECTIVE  CANCELED.  FASOIKST  4030. 1C 

3.  .SCOPE 

a.  Applies  to  the  Supply  Depertments  of  COIJUS  (Contlnentel  United  Stetea)  air 
etetlons. 

b.  Applies  to  atocka  of  "R"  co,<tnlxance  materiel,  except  items  listed  in  reference 

(e). 


4.  B/.CKGROLT^.  Guidelines  for  cyclic  inspection,  and  e frequency  cycle  end  eempllng 
table  for  the  inspection  of  preserved  netcriel  in  stock  are  contained  in  reference  (b)  . 

5.  ^^EflNITIONS 

•.  £i'c  lie  Preserveticir.:  The  repreaervetion,  repackaging  or  repeeking  of  itiateriel 
in  stores  on  which  previously  applied  protectl\-e  measures  have  matured  or  deteriorated 
to  c point  where  renewal  of  protection  is  necessary. 

( 

\ 


i 
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b.  Cyclic  Inspection;  The  periodic  Investigation  (llalred  to  wieual  Inspection)  of 
nvecerlel  condition  to  ascertain  the  state  of  preservation. 

I 

■ 6.  CE.\’ERAL  GUIDES  AKD  RESTRICTIONS 

a.  Materiel  in  stores  t4iich  is  packaged  "Level  (connercially  packaged)  or 

Ketho^  reference  (d)'.4s_  ccnsidered  -from  deterioEatuon  undec  normal.' Z -T 

; atorage  eonditlonsT  'Such' oat'eri’erulll  not  "be  au'bjected  to  preservation' inspeexion  and 
‘•suDseqnent  represervatioh.- *- ' ** — _ ' _ ■ - • ' — ' 

’ b.  Technical  inspection  or  functional  testing  for  proof  of  operational  readiness, 

I prior  to  shipment,  shall  not  be  performed  unless  specifically  directed  by  ASO. 

I c.  Prior  to  shipsmnt,  visual  inspection  of  KFI  (Ready  for  Issue)  materiels  will  be 
I conducted  as  fdllous: 

(1)  Unpackaged  SMterial  for  assurance  of  identity,  completeness,  and  freedom 
free  daaiago.  Only  eiacerlel  which  can  be  Inspected  without  removal  of  preservation  or 
protactiva  wrappings  may  be  considered  to  be  in  this  category. 

(2)  Packaged  aiaterial  for  adequacy  of  wrappings,  containers,  and  markings  con- 
I sistant  wlth'the  need  for  protection  in  shipoant. 

I 

I 7.  ACTION 

a.  Inspection.  All  preservad,  packaged  or  packed  Items  listed  in  reference  (c)  are 
subject  to  the  cyclic  inspection  program  and  shall  be  inspected  to  deterrdne  the  need 
for  rapresarvatien,  repackaging  or  repacking  in  the  frequency  cycla  and  aaapling  quan- 
titiaa  liated  in  anclosute  (1)  for  the  applicable  storage  condition. 

b.  Disposition  of  material 

(1)  All  quantities  on  hand  in  RFI  condition  absll  be  retained. 

(2)  All  quantities  on  hsnd  in  MKPI  (Mot  Ready  for  Issue)  condition,  but 
economically  repairable,  will  ba  reported  to  ASO  in  accordance  with  existing  instructions. 

(3)  All  msteriel  beyond  acononie  repair  will  be  diapoaad  of  in  accordance  with 
existing  instructions. 

c.  Praservation.  packsting,  packing  and  marking 

I (1)  Unprasarved  RPX  material  in  atora  or  returned  to  store  will  be  preserved, 

packaged  and  packed  in  accordance  with  .referencea  <c),  (d),  (e)»  and/er  (f). 

(2)  Praaarvation  and  packaging  matariels  removed  from  saa^les  for  examination 
to  determine  the  naad  for  preservation  shall  be  replaced  or  renewbd  as  necessary  on 
itesw  determined  to  be  istuabla. 

(3)  Reprocessing  of  saa^las  and  the  lot  represented  by  the  samples  will  not  be 
sceoaplished  rnaraly  to  bring  the  preservation  and  packaging  in  accord  with  current 
xequirements. 

(4)  Marking  of  all  containers  will  be  in  accordance  with  the  current  issue  of 

raferaoca  (g).  *. 


2 
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d.  Hatcritl  not  li»t«d  in  ref«r«ncc  (c>.  When  an  ttCB  under  the  cofnltance  of  ASff; 
other  Chen  choac  included  in  reference  (c),  is  found  to  be  in  need  of  prcaervacion,  and/ 
or  packaging  to  prevent  deterioration  or  dataage,  a KAV5AK0A  Forn  A83  (Fackaglng/Preaer- 
v'ation  Recomiendation)  will  be  auboilcted  to  ASO.  ASO  will  adviae  on  quantities  to  be 
retained  and  detail  the  preservation  and  packaging  procedures  for  Iteas  so  reported. 
However,  do  not  report  to  ASO  snail  quantities  of  unpreserved  and  inexpensive  nsteriel 
for  which  preservation  would  obviously  be  uneconomical  or  which  will  be  consUawd  locally 
jin  ghe  forseeablc  future.'  ' - _ _ . - . 

_ - J . 1.- 

a.  Expenses  for  cyclic  inspection  and  necessary  reapplication  of  preservation, 
packaging  and  packing  resulting  from  such  periodic  Inspection  are  chargeable  to  the 
appropriated  fund  specified  in  refsrences  (h)  and  (i) . 

b.  Supply  operating  funds  will  not  be  used  for  cyclic  perscrvatlon  of  stocks  -i 
exceeding  the  guidance  Indicated  in  enclosure  (1),  except  when  the  inspection  records  . 
and  prior  experience  of  the  storage  activity  Justify  deviations  to  the  frequency  cycles 
and  sampling  rates. 

9.  RECOSIPS.  Stocking  activities  will  maintain  records  of  line  items  inspected,  iteois 
found  tc  be  in  need  of  preservation  and  other  pertinent  information  that  will  assist  in 
analyzing  preservation  Inspection  cycles  end  the  effectiveness  of  various  types  of 
storage.  The  iitspection  records  will  be  used  by  the  stocking  activity  to  provide  a 
basis: 

a.  For  establishing  reinspection  schedules. 

b.  For  adjusting  the  frequency  of  inspection  and  the  aampling  retas  for  the  various 
storage  conditions. 

c.  To  determine  the  relative  effectiveness  of  C/K  (Controlled  Humidity)  storege. 

FCPJl  CITED . KAVSAKQA  Form  4E3  * Paekaging/Freservation  Reconnendatlon. 


Asterisks  are  not  used  to  indicate 
changes  since  this  is  a general  revision. 


DiSTriyuTia;  list  6 
iKTExv/x  nrrrjBUTioN 
AlT!:E7:Tir/.7ED 


/s/  T.  J.  AU.SHOUSE 
Captain,  SC,  USN 
E::ecuCive  Officer 


11.  E.  POWELL 
..CDK,  SC,  US^ 
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REFERENCE  6 
MILITARY  SPEaFICATIONS 


SPEC.  NO. 
MIL-STD-794C 

MIL-P-116E 

MIL-STD-726D 

MIL-STD-129F 

MIL-STD-105D 

FED.  STD.  NO.  102b 

MIL-HDBK-696 

MIL-STD-758A(SHIPS) 

MIL-STD-647(ORD) 

MIL-HDBK-721(MR) 

MIL-STD-753A 

MIL-HDBK-304 

MIL-B-121D 


TITLE 


parts  and  Equipment,  Procedures  for 
Packaging  and  Packing  of 

Methods  of  Preservation 

Packaging  Requirements  Code 

Marking  for  Shipment  and  Storage 

Sampling  Procedures  and  Tables  for  In- 
spection by  Attributes 

Preservation,  Packaging,  and  Packing 
Levels 

Plastic  Coating  Compounds,  Strippable. 
Hot  and  Cold  Dip 

Packaging  Procedures  for  Submarine  Re- 
pair Parts  Utilizing  Transparent, 
Flexible,  Heat  Sealable  Film 

Packaging  Standards,  Preparation  and  Use 
of 

Corrosion  and  Corrosion  Protection  of 
Metals 

Corrosion-Resistant  Steel  Parts: 

Sampling,  Inspection  and  Testing  for 
Surface  Passivation 

Military  Standardization  Handbook 
Package  Cushioning  Design 

Barrier  Material,  Greaseproofed, 
Waterproofed,  Flexible  ' 


L 
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SPEC.  NO. 


MIL-B-131E 


MIL-P-149B 


MIL-P-2845A 


MIL-P-3184B 


MIL-C-3254B 


MIL-C-6799E 


MIL-P-9024G(USAF) 


MIL-C-10382C 


MIL-B-13239E 


MIL-B-22191C 


MIL-P-45021B 


MIL-C-83933 


L-P-375C 


L-P-378D 


TITLE 

Barrier  Material,  Water  Vaporproof, 
Flexible,  Heat-Sealable 

Plastic  Coating  Compound,  Strippable 
(Hot  Dipping) 

Preservation,  Packaging,  Packing,  and 
Marking  of  Main  Propulsion  Shafting, 
Bearings,  Boat  and  Ship  Propellers, 
and  Associated  Repair  Parts 

Packaging  of  Machinery;  Deck  and 
Vehicle  Mounted  with  Associated  Equip- 
ment and  Repair  Parts 

Coating-System,  Bridging,  Strippable, 
Sprayable 

Coatings,  Sprayable,  Strippable,  Pro- 
tective, Water  Emulsion 

Packaging,  Handling,  and  Transportability 
in  System/Equipment  Acquisition 

Corrosion  Preventive,  Petrolatum, 
Spraying  Application;  for  Food  Handling 
Machine  17  and  Equipment 

Barrier  Material,  Waterproofed,  Flexible, 
All  Temperatures,  Heat  Sealable 

Barrier  Materials,  Transparent,  Flexible, 
Heat  Sealable 

Plastic  Coating  Compound,  Strippable, 

Cold  Dipping,  120"  F (49'  Q 

Corrosion  Preventive  Compounds  Cold 
Application  (for  Motor  Vehicles) 

Plastic  Film,  Flexible,  Vinyl  Chloride 

Plastic  Sheet  and  Strip,  Thin  Gauge,  , 
Polyolefin 

REF-6 
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PPP-B-636G 

PPP-B-621b 

PPP-B-640d 


MIL-T-23426A(AS) 


L 


"I 

TITLE 

Cloth,  Duck,  Cotton;  Fire,  Water, 
Weather,  and  Mildew  Resistant 

Fiberboard;  Corrugated  and  Solid,  Sheet 
Stock  (Container  Grade),  and  Cut  Shapes 

Boxes,  Shipping,  Fiberboard 

Boxes,  Wood,  Nailed  and  Lock-Comer 

Boxes,  Fiberboard,  Corrugated,  Triple- 
Wall 

Tension  Bars  Aircraft  Launching 


I 

/ 

t 

I 

I 

I 
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REFERENCE  8 

MATERIAL  & PROCESS  REQUIREMENT  SPECS. 


“1 


SPEC.  NO. 


TITLE 


MPR26 

MPR39 

MPR41 

MPR42 

MPR400 

MPR1007 

MPR1019 

MPR1024 

MPR1028 

MPR1201 

MPR1262 

MPR1283 

MPR1350 


Steel:  Forged  Bars  and  Billets,  and  Rough  Forgings 
(Aircraft  Launching  & Arresting  Systems) 

Wire  Rope  1"  dia.  for  Deck  Pendants  (MIL-W-6015) 

Strand  Gap  Quality  Control  of  Wire  Rope  for  El 4-1 
(1-1/8"  dia.)  Purchase  Cable  (MIL-W-6015) 

Quality  Control  of  Wire  Rope  (M1L-W-6015A  for  Purchase 
Cables  excluding  1"  dia.  and  E14-1  Purchase  Cable) 

Graphited  Phenolic  Material,  MIL- P-5431  A(AS);  Modifi- 
cation of  Requirements  for  Sheets  used  in  Arresting  Gear 
and  Catapult  Applications 

Quality  Control  for  Attaching  Terminals  by  Swaging,  Cold 
Forging  and  Pressing 

Installation  and  Assembly  Instructions  for  Installing 
Bearing  Races  in  Aluminum  Alloy  Sheaves 

Instructions  for  Attaching  Phenolic  Spacers  to  Mark  7 
Fairlead  Sheaves  and  Mark  7 Engine  Sheaves 

Quality  Control  of  MK  2 and  MK  4 Bridle  Arrester  Straps 

Protective  Coating  Systems 

Preservation,  Despreservation  and  Lubrication  of  Roller 
Bearings  (Over  6"  O.  D. ) and/or  Sheave  Sub  Assemblies 
for  Launching  and  Recovery  Equipment 

Preservation,  Packing  and  Packaging  of  Marie  2 and  Mark  4 
Bridle  Arrester  Straps 

Heat  Treatment  and  Stellite  Coating  of  Control  Valve  Levers, 
Process  for 
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DWG.  NO. 
53-40112 
71-40212 
•29-40707 
C87780 
A92791 
317434 
400790 
408402 
A414240 
501549 
504047 

504130 

504821 

509185 

509979 

512513 

515659 

613101 

613102 

613380 
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NAEC  DRAWINGS 

TITLE 

Spacer  Inner  and  Outer  Crossbead  and  Fixed  Sheave 
Spacer-Inner  and  Outer  Sheave  24  & 28  P.  D.  CABLE  1-3/8 
Cable  Assy  Purchase  Retraction  Engine  Drive  System 
Bearing,  Roller 
Rope-Wire 

Clevis  Pin  Damper  Sheave  Cylinder 
Socket  Eye  End  1-3/8  Dia.  Cable  Terminal 
Sleeve  Valve  Stem  Constant  Runout  Valve 
Nut,  Union  Unions  and  Straight  Pipe  Thread  Adapter 
Lever  Upper  Ratio 

Cap  Assembly  Cylinder  Damper  End  Damper  Sheave 
Cylinder 

Rod-Piston  Cylinder  Assembly  Cable  Anchor  Damper 
Strap  Assembly 

Sheave  Assembly  Cemented  Phenolic  Spacer  1-3/8  Cable 
28  PD 

Valve,  Relief  Through  Flow  ”0"  Ring  Seal  Type 

Track  Wide  Profile  Impact  Resisting 

1-7/16  Dia.  Purchase  Cable  and  Stowage  Reel  Assembly 

Piston  Assembly  Launching  Engine  Long  Guide 

Piston  Assembly  Launching  Engine  Long  Guide 

Strip  Cold  Drawn  Sealing,  Launching  Cylinder  n £ p ^ g 
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^ REFERENCE  11 

NAVSHIPS  DRAWINGS 

DWG.  NO.  TITLE 

S4900H1332052G  CVA  62  Arrg't.  of  Ships  Serv.  Compressed  Air  System, 

Main  Dk.  and  above  Aft.  Fr.  132 

513-1683281P  CVA  63  Arrangement  of  Ships  Service  Comp.  Air  System 

below  4th  Deck 

513-1 68382H  CVA  63  Arrangement  of  Ships  Service  Comp.  Air  System 

4th  Deck 

513-1683289D  CVA  63  Diagram  of  H.P.  & Aviation  Service  Air  Systems- 

1st  Platf.  to  Main  (Hangar)  Dk.  & Material  Schedule 

513-1683290G  CVA  63  Diagram  of  H.  P.  & Aviation  Service  Air  Systems- 

01  Level  to  Flight  Dk.  (04  Level)  & Elevation 

513-1683291E  CVA  63  Diagram  of  Ships  Service  Air  System  (100  PSI)  01 

Level  & above  & Elevation 
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APPENDIX  INDEX 


APPENDIX  A REPLY  LETTERS  FROM  GOVERNMENT  AGENCIES 

APPENDIX  B PACKAGING  DEVELOPMENT  SOURCES  AND  REPORTS 

COMMERCIAL  AND  MILITARY 

APPENDIX  C PRESERVATION  AND  PACKAGING  SPECIHCATIONS 

TABLES  (EXCERPTS) 

APPENDIX  D SAMPLES  OF  NEW  PACKAGING  TECHNIQUES 

MILITARY  AND  COMMERCIAL 

APPENDIX  E NAEC  FIELD  REPORTS-SAMPLE  FORMS 

APPENDIX  F NAEC  FIELD  REPORTS  OF  DEFECTIVE  PARTS  AND 

BRASO  FORM  17  CARDS  FOR  PACKAGING  INSTRUCTIONS 
FOR  THESE  PARTS 

APPENDIX  G MANUFACTURERS  OF  PROTECTIVE  COATINGS 

CONTACTED 

y\  APPENDIX  H NEW  CORROSION  CONTROL  TECHNIQUES  AND 

DATA  MILITARY  AND  COMMERCIAL 

APPENDIX  J CORROSION  CONTROL  RESEARCH  DATA  SOURCES 

COMMERCIAL  AND  MILITARY 

APPENDIX  K NEW  PROTECTIVE  COATING  DATA 

SPECIFICATION  SHEETS 

APPENDIX  L PNEUMATIC  EQUIPMENT  DATA 
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APPENDIX  A 

REPLY  LETTERS  FROM  GOVERNMENT  AGENCIES 

A-1  Department  of  The  Army,  Headqiiarters  Tobyhanna  Army  Depot, 
Tobyhanna,  Pennsylvania  18466 

A -2  Department  of  The  Air  Force,  Headquarters  Aif  Force  Logistics 

Command,  Wright  Patterson  Air  Force  Base,  Ohio  45433 

A-3  Department  of  The  Army,  U.S.  Army  Natick  Laboratories,  Natick, 
Massachusetts  01760 

A -4  Defense  Supply  Agency,  Defense  Documentation  Center,  Cameron 
Station,  Alexandria,  Virginia  22314 

A -5  Joint  Military  Packaging  Training  Center,  Aberdeen  Proving  Ground, 
Maryland 


A -6  Typical  Request  Letter 
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Mr.  A.V.  V»lk 
SraeiaMl  Dcslgmcrs,  lae. 
7801  Alr^^rt  HlgteaT' 
?eaas««kea,  IJ  08109 


l-v 


Dear  Itr.  Volk: 

la  respoasc  Co  your  12  Oecobcr  1972  letter  Mr.  Saaael  Bellaaco 
aay  be  coaCaeted  la  regard  to  mew  preaerratlaa  aad  packagiag 
aateriala  daTeloowcmt.  Mr.  Bellamee  may  ko  reaeked  by  ealllag 
Area  Coda  (717)  894-8301. 

Toura  tnly. 


^4  I.J.  D«MA2S 
//  Director 


AMC  Vackaglag,  Storage, 
aad  Coataiaerlzatloa  Ceater 
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DEPARTMENT  OF  THE  AIR  FORCE 
HEADOUANTCNS  AIR  FORCE  LOGISTICS  COMMAND 

wricht.ratterson  air  force  base,  ohio  asass 


~ r/-  * •'’ 

» K t 


Navy  Contract  N00156-72-S-0009  (Your  Ur.  12  Oct  1972) 


National  Designers,  Inc. 

ATTN:  Kr.  A.  li.  Volk 
7801  Airport  Highway 
Pennsauken,  New  Jersey  08109 

1.  The  Materials  Division  of  the  Air  Force  Packaging  Evaluation 
Agency  has  two  programs  underway  which  may  be  of  value  in  your 
study  of  preservation  and  packaging  techniques  for  catapult  com- 
ponents. We  are  now  investigating  various  water  vapor  barriers 
for  corrosion  protection  and  are  deeply  involved  in  polyurethane 
foan}-in-place  packaging  techniques. 

2.  If  you  wish  to  discuss  either  of  these  programs  in  detail, 
please  contact  Mr.  Paul  Robbins,  AFLC/DSPS,  Wright-Patterson  AFB, 
Ohio  45453,  telephone  A/C  513-257-4292  or  257-3734. 


/ !( 

c-  - ~ t • 


Ji-Ciiz.  THOj^Pso:-; 

Deputy  DlTe:tnr  cf  PaokE^ing 
Office  of  I.  .;  Dlstrltutlcn 


Cy  to:  Naval  Air  Engrg  Center 
Philadelphia  PA  19112 


Mr.  A.  \J.  Volk 
liational  Desigr.ers,  Inc. 

73D1  Airport  Highvay 
Pennsauken,  New  Jersey  03l09 


Dear  Mr.  Volk: 

These  Laboratories  have  had  no  experience  in  the  pre.iervatior.  c” 
packaging  of  catapult  components. 

One  of  the  latest  developments  that  may  be  of  interest  to  you 
is  the  foam-in-place  packaging  using  polyurethane  foam  as  a 
blocking  and  cushioning  media.  Similar  information  may  be 
received  from  Mr.  Joseph  Brugh,  Director,  Naval  Logistics  Group, 
Cheatham  Annex,  Virginia. 

These  Laboratories  have  evaluated  many  laminates  for  flexible 
packages.  Information  may  be  received  by  contacting  any  of  the 
following  personnel  of  the  General  Eq.uipment  & Packaging  Laborator;/: 

Mr.  Frank  J.  P.ubinate,  Chief,  Packaging  Division 

Dr.  Rauno  Lanpl,  Chief,  Systems  Development  Branch 

Dr.  Leslie  McClalne,  Chief,  Engineering  Scleuces  Division. 

Mr.  Guy  Schrag  and  Mr.  Macy  of  the  Clothing  3c  Personel  Life 
Support  Equipment  Laboratory,  also  of  these  Laboratories,  ere 
also  possible  sources  of  information  on  paper,  paper  products, 
plaistics  and  films  respectively. 


Sincerely  youi^ 
1 


iDIAND  L.  TROISI 
Packaging  Technologist  ’ 

Applied  Technology  Branch 
Packaging  Division 

General  Equipment  & Packaging  Laboratory' 


A P P.  A-  3_j 
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Mr.  A.  W.  Voli: 

National  Designers,  Incorporated 
1219  Vine  Street 
RiUadelphia,  Pennsylvania 


Dear  fir.  Volk; 

The  Syr5>o3iiun  referenced  in  yoiir  letter  dated  I^j-  1972  viil  be 

devoted  to  the  exchange  of  ideas,  technical  information,  and  nr'.rra.'r.s 
within  the  Military,  Industry  psurticipation  is  not  anticipated. 

Your  Interest  in  the  SynT>osium  is  appreciated. 


- . »-.C-  :4;3lS£7. 
A y • At,  iiv«« 
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Cas?.  No:  7304.1041 


DEFENSE  SUPPLY  AGENCY 

DSPEN5E  OOCUMENTATIOS  CENTER 
CAMERON  STATION 
ALEXANDRIA,  VIRGINIA  2231* 
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IHIS  PAGE  IS  BEST  QUALITY  PTU<irrj*t,Bj^ 
IBOiM  COPY  PURNISHED  TO  DD.Q  ' 


30  Oct  72 


Nr.  A.  W.  Volk 
t,4i.tional  Designars,  Inc. 

1209  Vine  Street 

Philadelphia,  Pennsylvania  19107 


Dear  Mr.  Volk: 

Reference  is  made  to  our  telephone  call  to  your  office  on  27  Oct  72  re- 
garding your  letter  of  12  Oct  72. 

DDC  is  authorized  to  provide  its  services  to  organizations  engaged  in 
research  and  development  under  a U.S.  Government  contract  or  grant  and 
registered  to  receive  DoD  scientific  and  technical  information.  Since 
the  reports  of  interest  to  you  are  required  in  connection  with  Navy  con- 
tract N00156-72-A-0009,  your  organization  appears  to  be  eligible  to  reg- 
ister. If  so,  please  read  carefully  and  follow  the  instructions  in  the 
enclosed  DSAM  4185.3. 

Upon  receipt  of  a properly  executed  DD  Form  1540  and  DD  Form  1541  (requi 
for  classified  service)  in  DDC,  your  organization  will  be  registered  for 
service.  At  that  time,  you  will  be  sent  a kit  containing  instructions 
and  forms  for  use  in  requesting  service. 


4 Enel 

1.  NTTS  Brochure 

2.  DDC  Brochure 

3.  DO  Forms  1540  & 1541 

4.  DSAM  4185.3 


Sincerely, 


SAVID  L.  WtLLIPOHD 
Chief,  Reference 
Services  Branch 


J 
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jiNational  Designers,  Inc. 

7801A»rpor»  Highwoy  Pennsouken,  N.J.  08109 
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Philo. ,P 


New  Jerse 


10  October  1972 


Dept,  of  The  Army 

Joint  Mil.  Pkg.  Tug.  Center 

Aberdeen  Proving  Gr. , Md.  21005 

Attn:  AMXPT-S 

Gentlemen: 

We  are  currently  making  a study  of  preservation  and  packaging  catapult 
components  for  N.A.E.C.,  U.S.  Naval  Base,  Philadelphia,  Pa.,  under 
contract  N00156-72-A-0009. 

In  conjunction  with  the  study,  we  would  appreciate  receiving  six  (6)  copies 
of  your  latest  issue  of  jrour  Military  Packaging  Guide  JMPTC  BIQ^T  100  to 
use  as  a reference.  Further,  if  you  could  advise  us  of  the  person  within 
your  facility  who  heads  up  your  Packaging  and  Laboratory  group,  that  we 
could  contact  in  regards  to  development  of  new  techniques  or  methods  for 
preservation  and  packaging  of  metallic  parts. 

Thank  you  for  your  cooperation. 

Sincerely  yours, 

A.w.  Volk 
AWV/wJ 


A P P.  A-6 


B-1  Modern  Packaging,  McGraw-Hill  PubliBhlng,  1221  Avenue  of  America, 
Mew  York  10020  (212  897-1221),  Modem  Packaging  Encyclopenia 

B-2  Package  Development,  Scax1x>rough  Publishing  CompaiQr  LTD,  P.  O. 

Box  225,  Briarclife  Manor  Mew  York  10510 

B-8  ' Package  Engineering,  A.  J.  Bay  Publishing  Division,  Cahners  Publishing, 

55  Wabash  Avenue,  Chicago,  Illinois,  60603 

B-4  Packaging  Design,  R.C.  Publishing,  19  West  44th  Street,  Mew  York 
10036  (212  682-0830) 

B-5  Packaging  Digest,  Penton  Publishing  Company,  Penton  Plaza,  1111 
Chester  Avenue,  Cleveland,  Ohio  44114 

B-6  Packaging  & Shipping,  Bonnell  Publishing  487  East  5th  Street,  Plain- 
field  Mew  Jersey 

B-7  Official  Container  Directory,  Magazine  for  Industry,  777-3rd  Avenue 
Mew  York  10017  (212  838-7778) 

B-8  The  Packaging  Institute,  U.S.A. , 342  Madison  Avenue,  Mew  York 
10017 

B-9  The  Engineering  fodex  Annual,  Engineering  Societies  Library 
345  E.  47th  St.  M.Y.,  N.Y.  10017 

B-10  Technical  Abstract  Bulletin,  Annual  Index  Department  of  Defense 

Defense  Documentation  Center  Cameron  Station,  Alexandria  Va.  22314 
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APPENDIX  B-IA 

MODERN  PACKAGING 
GENERAL  INDEX  AND  GUIDE 

TYPICAL  REPORTS  LISTED 

PACKAGING 


Coatings,  Waxes 

1.  Comparing  coatings 

2.  More  on  coatings  vb,  laminations 

Flexible  Films,  Resins 

1.  Permeation  through  plastics 

2.  Pinhole  resistance  of  flexibles 

Foam,  Cushioning  Materials,  Liners 

1.  Combinations  with  foam  problem-solving  packages 

2.  New  cushioning  foams  for  packaging  applications 

Cartons 

1.  Comparing  coatings 

2.  Packager  for  hardware 

Corrugated 

1.  Foam-in-place  system  simplifies  cushioning  Job 
Shows  & Seminars 

1.  Ecology  is  still  Topic  "A" 

2.  Ocean-hopping  for  new  ideas 

Technical,  Engineering,  Research,  Testing 

1.  Enter  polybutylene  film  4.  Space  efficiency  of  shapes 

2.  Inhibiting  can  rust  5.  Testing  for  akaline  reaction 

3.  Package  specification 
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APPENDIX  B-2A 

PACKAGE  DEVELOPMENT 
EDITORIAL  INDEX 

TYPICAL  REPORTS  LISTED 

PACKAGING 

Cushioning 

1.  Determine  product  fragility  before  designing  the  container. 

July /Aug  p.  14 

Design 

1.  How  to  develops  innovative  package  design  concepts. 

July /Aug  p.3 

Flexible  Packaging 

1.  Tailored  packaging  properties  with  new  alloying  processes. 

July/Aug  p.  23 

2.  Predicting  material  behavior  thru  accelerated  storage  testing. 

Jan/Feb  p.  13 

Testing 

1.  Determine  product  fragility  before  designing  the  container. 

July /Aug  p.  14 

2.  Basic  concepts  of  package  testing  need  re-examination. 

May /June  p.  5 

3.  How  to  use  supplier  provided  engineering  and  testing  services. 

May/June  p.  31 

4.  How  to  pre-determine  packaging  system  adequacy  and  assure  quality  control. 
Jan/Feb  p.  5 
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APPENDIX  B-3A 

PACKAGE  ENGINEERING 
CUMULATIVE  EDITORIAL  INDEX 

TYPICAL  REPORTS  LISTED 

PACKAGING 


Cleaning 

1.  Cleaning  fluid  strips  unwanted  coatings  from  machine  parts 
Coatings 

1.  New  nylon  coming  for  coatings,  adhesives  and  co-extrusion 

2.  Prevents  wear  on  machine  parts 

Containers 

1.  New  case,  Interior  pieces  hold  heavy  contents  intact  but  use  less  material 

2.  What's  ahead  in  thermoforming  containers 

Costs,  Packaging 

1.  Styrene  foam  plus  corrugated  cuts  costs,  gains  space  by  Anthony 
LaMendola 

Environment 

1.  Moon-trip  ideas  help  control  your  packaging  environment 
Films 

1.  Film  protects  metal  from  rust,  corrosion 

2.  Packaging  materials  in  action:  the  outlook  for  the  70's 

Functional  Packaging 

1 . Get  at  crate's  contents  without  dismantling  crate  by  John  D.  Kroll  ; 


1 
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PACKAGE  ENGINEERING 
CUMULATIVE  EDITORIAL  INDEX 
(Cont'd) 

Marking  Equipment 

1.  What's  ahead  in  code  marking  and  imprinting.  See  also:  Coding  equip- 
ment; Imprinting  equipment;  Packaging  operations/techniques;  Printing 
equipment 

Military  Packaging 

1.  Army  packaging  research  generates  know-why  for  industry 

Package  Development/Engineering 

1.  Disposability:  big,  new  challenge  for  packaging  management 

2.  Purchasing/package  engineering  team  wraps  up  specs  in  one  system  by 
W.  F.  Musgrove  and  James  Field 

3.  What  happens  to  the  package  in  transportation? 

Research  and  Development 

1.  Rapid  method  of  finding  water  vapor  transmission  rates  by  Morris 
W.  Kane 

Transportation 

1.  It's  time  we  pool  our  efforts  to  learn  what  happens  to  packages  during 
transportation — so  we  can  specify  exact  protection 

2.  1969  SPHE  national  symposium 
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APPENDIX  B-8A 

THE  PACKAGING  INSTITUTE,  USA 
TECHNICAL  REPORTS 
1972  EDITION 

TYPICAL  REPORTS  LISTED 


PACKAGING  RESEARCH  AND  DEVELOPMENT 


"Forecast  in  Packaging";  Dr.  E.  A.  Nebesky  and  M.  S.  Peterson;  F-1966  #F-6627 

"New  Concepts  in  Shrink  Film  Packaging";  W.  A.  Foster,  Jr.;  F-1964  #F-6415 

"Industrial  Shrink  Packaging:  Pallet  and  Bundle  Pack";  N.  B.  Potter;  F-1969 
#F-6945 


"Skin  Packaging  of  Industrial  and  Consumer  Products";  H.  G.  Kraut;  F-1964 
#F-6425 


"Future  of  Plastics  in  Rigid  Packaging";  Dr.  R,  W.  Finholt;  F-1969  #F6916 

"Plastic  Packaging  Materials";  G.  E.  Pickering;  F-1965  #F-6530 

"New  Plastics,  New  Packages;  Prospects  for  the  ’708";  M.  S.  Thompson;  F-1970 
#F-7040 


APPENDIX  B-9A 


ENGINEERING  INDEX -1970  VOL.  69  ANNUAL 
TYPICAL  REPORTS  LISTED 
PACKAGING 

How  to  cope  with  milltaiy  specs;  Anon;  Modern  Packaging  v 42  a 9 
Sept.  1969  p 103-5;  Military  packaging,  in  its  broadest  scope,  includes — 
product  preservation,  packaging  in  \mlt  wraps,  cartons,  etc,  packing  in 
shipping  containers,  marking  and  identification  and  utilization,  such  as 
palletization  and/or  containerization.  Basic  literature  and  information 
sourdes,  in^>Iementation  of  package  changes  from  those  specified,  and 
procedures  to  follow  before  and  after  bidding  are  discussed.  14557 

Army  R&D's  packaging  Innovations;  M.S.  PETERSON;  Food  Eng 
V 41  n 3 Mar  1969  p 126-8,  130;  Notes  on  progress  of  packaging  pro- 
jects at  US  Armv  Laboratories,  Natick,  Mass.  These  include— refin- 
ment  of  the  Natickometer  Recorder,  which  records  environmental  and 
shipping  stresses  required  for  container  design  criteria;  improving 
the  palletization  and  containerization  of  siipplies;  establishing  the 
reliablity  of  flexible  packages  for  thermoprocessed  foods;  developing 
Insiilated  containers  for  carring  hot  food  on  extended  missions,  etc. 

24605 

How  to  pack  the  package;  S.  BERNSTEIN  (Quaker  Ebq)ort  Pack- 
aging Co.  Philadelphia,  Pa. ) Product  Assurance  Conference  & Tech- 
nical Exhibit— Trane,  Hen^stead,  NY,  June  7-8  1968  p 135-6;  It  is 
pointed  out  that  packaging  engineering  function  must  be  considered  from 
a theoretical  as  well  as  pragmatic  point  of  view,  by  the  contractor  and 
the  customer.  There  are  significant  points  in  the  life  cycle  of  a sys- 
tem wherein  packaging  engineering  can  have  an  impact  on  effectiveness 
and  cost.  However,  the  Inq)act  can  only  become  a reality  when  pack- 
aging engineering  data  and  concepts  are  applied  effectively  on  an  over- 
all technical  and  economical  aspect  of  the  desired  system  output.  ' ' 

34930 
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Packaging  for  environinent;  A.  SANDLER  (General  Instrument  Corp, 
HicksvUle,  NY);  Produce  Assurance  Conference  b Technical  Exhibit— 
Trans,  Hempstead,  NY,  June  7-8  1968  p 141-6;  Some  of  the  basic  environ- 
ments encountered  by  instruments  during  both  the  "shipping"  and  "use" 
periods  are  identified.  Methods  of  countering  a number  of  these  environ- 
ments are  suggested.  41867 

Flexible  packaging  rocks  the  'establishment';  Anon;  Mod  Packag 
'v  42  n 10  Oct.  1969  p 124-33;  Considerations  of  new  materials/machine 
concepts  which  lure  management  with  offers  of  methods  that  open  up 
new  profit  options,  economize  on  plant,  Inventozy  and  shipping  space, 
and  counter  inflation  by  helping  solve  labor  problems.  Shrink  pallets 
concept,  its  performance  and  application  possibilities.  \Vlde  diversity 
of  shrink  casing  and  wrapping  in  packEiging  industry.  Overwrf^ping  with 
attention  paid  to  sizing  iq>  specilized  wrE^pers.  Packaging  lines  compri- 
sing forming,  filling  and  sealing  operations.  Economic  aspects  of  recent 
development  in  packaging  field.  51803 

Point  of  departure  in  development  of  shipping  packaging.  The  develop- 
ment of  these  packaglngs  is  influenced  by  various  factors.  The  most 
important  ones  are  protective  properties  against  shipping  and  storage 
strains.  Ease  of  packaging  the  product  with  machines,  ease  of  handling 
and  opening  the  package,  and  sales  appeal  of  the  package  are  some 
other  requirements.  The  author  deals  conqjrehensively  with  all  aspects 
in  connection  with  the  development  of  shipping  packaglngs  which  gains 
increasingly  in  importance.  51863 

Packaging  management.  No  longer  a bit  part;  Anon;  Mod  Packag 
V 43  n 2 Feb  1970  p 82-5;  Considerations  of  new  approach  to  duties  and 
responsibility  of  managers  in  the  packaging  industry.  Report  is  pre- 
pared on  opinions  of  many  executives  from  among  Industrial  management. 

66167 

Costs.  See  also  Packaging  Materials— Plastics. 

World  packaging  prices  go  up;  Anon;  Mod  Packag  v 43  n 4 Apr  1970 
p 133-6;  Economic  considerations  related  to  the  present  situation  and 
development  trend  on  the  world's  market  with  particular  attention  paid 
to  influence  of  war,  inflation  and  labor  costs  which  are  felt  everywhere. 
Statistical  figures  are  presented  which  show  that  international  flow  of 
materials  and  containers  grows.  Some  economic  data  for  the  United  States 
and  other  countries  are  tabulated.  56737 
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APPENDIX  B-lOA 

DEFENSE  DOCUMENTATION  CENTER 
TECHNICAL  ABSTRACT  BULLETIN 
ANNUAL  INDEX  FOR  1970 

TYPICAL  REPORTS  LISTED 

PACKAGING 


Antitank  Ammunition 

TOW  Container  Redesign. 

AD-875  470L  70-23  Fld/Gp  13/4 


Automatic 

Process  Improvement  for  105  mm  Automated  Propellant  Bag  Loading. 
AD-871  393L  70-16  Fld/Gp  13/8 

Bibliographies 

Packaging  (Ordnance).  Volume  in. 

AD-508  100  70-10  Fld/Gp  13/4 

Cargo 

Air  Transport  (Suitability  of  Equipment  for). 

AD-866  647  70-9  Fld/Gp  13/4 

Cartridges 

Product  Improvement  Test  of  Package  for  Cartridge,  81 -mm,  M301A2 
and  M301A3. 

AD-872  554L  70-19  Fld/Gp  13/4 


China 

China  Packaging  Institute — Translation. 

AD-863  610L  70-5  Fld/Gp  13/4 

Czechoslovakia 

Twenty  Years  of  Packaging  Research  in  the  Czechoslovak  Socialist  Republic  — 
Translation. 

AD-861  689L  70-2  Fld/Gp  13/4 

Problems  of  Packaging  in  Czechoslovakia  — Translation. 

AD-871  671L  70-17  Fld/Gp  13/4 
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DEFENSE  DOCUMENTATION  CENTER 
TECHNICAL  ABSTRACT  BULLETIN 
ANNUAL  INDEX  FOR  1970 


(Cont'd) 


Food 

Engineer  Design  Test  of  Flexible  Packages  for  Heat  Processed  Foods  - 
Fruitcake  and  Date  Pudding. 

AD-863  888L  70-5  Fld/Gp  6/8 

Engineer  Design  Test  of  Flexible  Packages  for  Heat  Processed  Foods  - 
Beans,  Green;  Corn,  Whole  Kernel;  Chicken  a la  King. 

AD-863  889L  70-5  Fld/Gp  6/8 

India 

The  Most  Common  Hazards,  Defects  and  Damages  of  Packaging  when 
Transported  and  Stored  in  India  — Translation. 

AD-867  767L  70-11  Fld/Gp  13/4 

Machines 

Sandbagging  Systems. 

AD-876  008L  70-24  Fld/Gp  13/4 

Management  Engineering 

The  Characteristics  of  a Military  Packaging  Management  Information 
System. 

AD-863  950  70-5  Fld/Gp  13/4 

Ordnance 

Packaging  (Ordnance)  Volume  H. 

AD-867  200  70-10  Fld/Gp  13/4 

Scientific  Research 

Research  on  Packaging  — Translation. 

AD-861  199L  70-1  Fld/Gp  13/4 


Sealing  Compounds 

Effect  of  Semkit  Packaging  on  Sealants:  EC5106  B^  and  EC5123  B2. 
AD-862  448L  70-3  Fld/Gp  13/4 


Small  Arms  Ammunition 

Caseless  Ammunition  Packaging  Program. 
AD-864  527L  70-6  Fld/Gp  19/1 
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DEFENSE  DOCUMENTATION  CENTER 
TECHNICAL  ABSTRACT  BULLETIN 
ANNUAL  INDEX  FOR  1970 
(Cont'd) 


Standardization 

Containerization,  Its  Necessity  and  the  Possibilities  of  Developing  it  — 
Translation. 

AD-863  620L  70-5  Fld/Gp  13/4 

USSR 

Development  of  a Specialized  Packaging  Producticm  in  the  Soviet  Union  — 
Translation. 

AD-862  918L  70-3  Fld/Gp  13/4 

PACKING  MATERIALS 


Environmental  Tests 

Development  and  Evaluation  of  a Packaging  System  for  MK  4 Mod  O Smoke 
Canister. 

AD-862  278L  70-3  Fld/Gp  13/4 
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APPENDIX  C 

PRESERVATION  AND  PACKAGING  SPECIFICATIONS 
TABLES  (EXCERPTS) 

C-1  TABLE  n.  Chemical  and  Physical  Characteristics  from 

MIL-STD-794 

C-2  TABLE  in.  Group  Descriptions  Leading  to  Basic  MIL-P-116 

Methods  from  MIL-STD-794 

C-3  Figure  1.  Methods  of  Preservation  from  MIL-P-116 

C-4  Table  m.  Schedule  of  Acceptance  Test  and  Visual  Inspection  Aids 

from  MIL-P-116 
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/ O ' / 0/ / o ' /0/f  c 

method  I 

Hi*»*r**iivc  cestiKc  applt*^ 
Wrippei  nvi  <a4l»4.  Waiar  as 
liquid  w Tiipor  and  earrvaiv* 
h(!nD*ph«f«  l^k  relatival) 
Itaa  conliacl  with  Iht  rt*- 
aarvad  part. 


/ O / / V / toffy' 
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I ! i\  II  r\  f t f' 

method  I A 

Praaarvativa  eoatinf  appUad 
aa  raquira^  Valar>vapor> 
proof  baiTiar  oaala^  (^jr 
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method  I a 
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oneloaad  orittun  coalini  of 
atrl^-pabla  ceepounA  No 
paoatration  of  liquid  and 
only  tracaa  of  «vator«vapor 
lo  part. 


/6  f ; d / ; 6 / /d / / 

o/f  o/  / o 
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method  I c 

Prraarvativo  cootine  dpptiod 
aa  raquirad.  Walarproof  or 
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Only  vatafvapar  panolratioit 
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on  port.  Paekagad  for  phyai- 
cal  and  aachanical  pretac- 
ttoo  only,  Ralatlvaly  (ran 
aeeoaa  of  liquid  or  watar- 
vapor  to  part. 
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Figur*  1. -Mtihod*  of  Prourvolion  A P F.  C"  3 ^ 
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APPENDIX  D 

SAMPLES  OF  NEW  PACKAGING  TECHNIQUES 
MILITARY  AND  COMMERCIAL 


Foam  Packaging  of  Gas  Turbine  Compressors 
Foam  Barrier  to  Protect  Cable  Assembly 
Film  Packaging  of  Washer  Components 
Film  Packaging  of  Carburetors 
Foam  Sheet  Packaging  of  Electronic  Parts 
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APPENDIX  E 

NAEC  FIELD  REPORTS-SAMPLE  FORMS 


"I 


E-1  NAEC  2104  (Rev  8/69)  Arresting  Gear  Field  Teebnical  Report 

E-2  NAEC  13810/5  (Rev  3/73)  Steam  Catapult  Field  Technical  Report 

; E-3  Letter  Form  - Field  Technical  Report 

E-4  NAEC  13800/4  (Rev  10/72)  Fast  Action  Discrepancy  Report  (FADE) 

E-5  NAEC  1S820/3A  (Rev  12/67)  Reply  Card  to  Initial  Report 

E-6  NAEC  4855/lOA  (Rev  6/69)  Request  for  Salvage  Action 

NAEC  3900/7  (Rev  5/66)  Request  for  Engineering  Information 


E-7 


z~*»i 


• Arresting  Ccar*Fvcld  Technlcsl  Report 
NAZC  2104  {Rev  8/6<i) 


MAEC-ENG-7eie 
PAGE  E-2 


PaPoot  no. 

• DATE 


r rom: 
To: 


CAR.RIER  AND  FIELD 
SERVICE  UNIT 

MAEC  Field  Technician 

Fleet  Operations  Service  Officer,  NAEC 
Ship  or  Artivity  Visited; 

Location: , 

Date  Arrived : Date  D<-parted: 

Purpose 

P c r s or.nel  Contacted:  A/G  Officer  A/C  C?0 

Arresting  Gear  Type; 


C0MM£ST 


1.  MAIN  ENGDIE  CYLINDER  AND  RAM 


2.  CONSTANT  RUNOUT  VAL^H-  AND  DRIVE  SYSTE-1 

3.  RZTPJVCT  VALVE  AND  CONTROLS 

4.  ACCUMUIATOR/AIR  FLASK  ASSS-OLY 


5.  COOLER  ASSEMBLY 

6.  DRIVE  SYSTEM 

A.  Cables 

B.  Poured  Teminals 
C.  Fairleads  and  Guides 

7.  • SHEAVES  AND  SHEAVE  GUARDS 

8.  ELECTRICAL  SYSTEM 

9.  BARRICADE 

A.  Stanchions 

B.  Power  Package 

C.  Controls ' 

10.  WIRE  SUPPORTS 

11.  SHEAVE  DAMPERS 

12.  A.N’CH0R  DAMPERS 

13.  CHANCES  ACCOMPLISHED 

14.  MISCELLANEOUS 
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REPORT  ilO.  n 
DATE 


CARRIER  AHD  THIS 
S2RVIC2  TOTT 


' To;  Fleet  Taehnleal  Servie*  Officer,  KAEC 

j Ship  Visited; ' 

; Loestioa; 

I Oats  Arrived ; 

Purpose; 

Personnel  Ceataeted;  Air  Officer 

1 ''  Catapult  Maintenance  Officer 

Steaa  Catapult  Model/a; 


NAZe  Field  Technician 


_Datt  Departed; 


POWER  CYLIITOERS /SEALING  STRIP /SHUTTLE 
AM^  PISTON  ASSEMBLT/LURRICATION  SYSTEM 

•I 

2.  WATER  RRARZ  CCMPOTgyTS 

3.  DECR  TEMSIOWING  SYSTPi/NOSS  GEAR  LATOCH. 

4.  ELECTRICAL  SY5TZM 

5.  CONSOLE  COMPOHEWTS 

6.  RETRACTION  EMCIIS 

A.  Cables  & Sheaves 

B.  Equaliaara 

C.  Buffers 
Crab 

B.  Hydraulic  Control  Svsteg 


7.  PUMPS /TICKERS  AND 


PUMPS 


< 8.  LAPNCHIWG/ 


JST/COMTROL  VALVES 


_Catapult  Offi 
Other 


co»<Ei:r 


I 9.  CRAVITT  TAMR/COOl^R/COWIROLS 

I 10.  DECK  ACCESSORIES  IHCL.  BRIDIE  ARRESTER 

t 

i 11.  STEAM  SUPPLE  EEHAOSI  AND  PRE-BEAT  PROETZMS 
NAVSHIP5  IKTERFACE  AREAS 

I 

{ 

12.  STEAM  SUPPLY /EXHAUST/STSAM  SMOTHZRIRG 

13.  FLOW  COWROL  VALVE /RECEIVERS 

14.  CORROSIOK  arCOWTROL^aHI 
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Report  inn-12 
US3  RANGER/MK7 

FIELD  TECHNICAL  REPORT 
NAVAL  AIR  ENGINEERING  CENTER 

PoIL'J^ZLPHL-^,  ?A.  19112  26  Jur.c  1972 


Proti;  NAEC  Field  Technician,  CCM>1AVAIR?AC 
To:  Fleet  Technical  Service  Officer,  N'AEC 

Subj  ; Preservation  and  Packaging  Methods  of  Nk  7 Barricade  Webbing  Asseribli 

End:  (1)  Photos:  (3  views)  of  barricade  "as  received" 

(2)  REI  No.  69-6119 

(3)  REI  No.  69-6162 

DISa'SSION  AND  BACKGROUND 

Recently  the  V-2.  Division  of  LSS  RANGER  (CVA  61)  procured  a barricade  fr 
Che  supply  systm  through  noraal  supply  channels.  The  physical  appearance  o 
outside  o£-che  box  seeced  nomal  and  no  danage  was  evident.  However  when  ch 
bo::  was  opened  it  was  readily  apparent  that  the  preservation  methods  used  we 
are  wholly  inadequate  to  protect  the  bR:rlJUd£.  Inis  xs  vei'V  tlaail;  JebllT 

rL..  ' wiJ.9Uf ci "c-l;  views  one  through  three.  Needless  to  say,  the  webbing  was 

. 'soaked'  and  reeked  of  mildew. 


This  is  not  the  first  reported  discrepancy  dealing  with  webbing  assenbli 
i enclosures  (2)  and  (3)  call  attention  to  similar  problons  although  not  quite 
as  severe. 

\ 

. Informal  conversation  with  shipyard  packaging  and  preservation  personnel 
injilcated  that  this  problea  could  be  3Lll^ea  oy  utilizing  the  methods  contom 
to  MIL-P-116E  Section  lA-8  (watcr/vapor  proof  bag,  sealed).  The  bag  Itself, 
which  conforms  to  MIL-&>L31E  Class  1 and  2,  can  be  made  to  any  size  or  shape 
'depending  on  the  need  of  the  user.  It  is  heat  sealed  to  preclude  entrance  o 
iwater  or  vapor.  An  additional  suggestion  would  be  the  use  of  sufficient  bag: 
■of  desiccant  to  be  packaged  i^th  the  webbing  to  reesad  any  ambient  moisture 
in  the  barricade  prior  to  packaging. 


RECOMMENDATIONS 


Recorsend  NAEC  and  BRASO  Quality  Assurance  resolve  this  problem  by  purgii 
the  system  of  contaminated  webbing  assemblies  and  ensuring  that  adequate 
'packaging  and  preservation  methods  are  utilized  to  ensure  the  quality  of  this 
seldom  used  but  vital  piece  of  emergency  equipment. 

i /s/  Richard  M.  Sebuman 

RICHARD  M.  SCHUMAN 
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I Toil  , . “nii' 


ai'i  04  •ivitiov  )c««t«aci  •• -cc 

Field  Quality  L i 
Analysii  £r.,  KF-33  ( ' 


{••c^^act  «•  ArrcercAj TiTkt 


614148*1 

lAsrtCTei 

C.R.  Dewitt 


B2A  Kerrleade 


■ E.VeaRo'een  | C.R,  Dewitt  | FADR  Report 

OTtAT  TTV  ASSURANCE  PROGRAM 

1.  The  follovlng  loformetion  wee  received  .vie  Feet  ^^cion  Dleerepeacy  Ee 
I (FADR)  froB  the  US 5 A.MZRZCA  CVA>66. 

I 

e.  '^JebblQg  eesenbly  vee  water  soaked.  No  damage  wee  noted  on  bo> 
i veter-proof  package  prior  to  opending.'* 

2.  Engineering  concents  ere  recuested  for  transalteal  to  Fleet  Personnel 


/s/  C.  R.  Dewitt  ABEl  USN 
Ext.  3389/3722 


AAIL  (AAlMIfAIA*  CaiMlTnf  'j  . T.' 

Vcbbliip  eseembiy  ’'wetcr-aoak Ing".  is  normally  due.  to  the  amblent  -mblscure  el 
•by  the  webblngln  the  time  between  Initial  procurement  and  final .uncrating . 
net  harmful  to  the  webbing  beyond  a 5 to  lOT  loss  (maximura)  of  strength.  . ^ 
strength,  however,  is  rssi-ntia|ly  recuperated  once  the -berrlcede  - is  “dry"  a 
relatively  epeoklng,  and  not  soaked  to  the  touch. 

. < 

■/.  method  ol  re.iioving  or  preventing  this  moisture  retention,* prier  xo.  psckir. 
be  investigated. 
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dl 
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F-l 
. F-2 
F-3 
F-4 
F-5 

r-6 

F-7 

F-8 

F-9 

F-10 

F-11 

F>12 

F-13 

F>14 

F-15 

F-16 

F-l  7 

F-'IS 

F-19 

F-20 

|jr-£i 


NAEC  FIELD  REPORTS  OF  DEFECTIVE  PARTS  AND 
BRASO  FORM  17  CARDS  FOR  PACKAGING  INSTRUCTIONS 
FOR  THESE  PARTS. 


Barricade  (P/N  614148-1)  Report  and  History  Card 
Tension  Bars/Release  elements  (MIL-T-23426) 
Lever  (P/N  501549-7) 

Union  Nuts  (P/N  A414240-1) 

Inner  Race  (P/N  C67760-47) 

Sheave  Sub-Ass'y 
Spacer  (P/N  53-40112-2) 

Cable  (P/N  29-40707-775) 

Sleeve  (P/N  408402-1) 

Cable  (P/N  A-92791 -27-1750;  -13-600) 

Track  Section  (P/N  408084-2;  -3) 

Socket  Eye  End  (P/N  400790-1) 
bner  Spacer  (P/N  71-40212-2) 

Clevis  Pin  (P/N  917434-1) 

Piston  Rod  (P/N  504130) 

Cap  Assembly  (P/N  504047-1) 

Strap  Assembly  (P/N  504821-1;  -3) 

Valve  (P/N  509979-1) 

Piston  Assexnbly  (P/N  613101-7) 

Piston  Assembly  (P/N  613101-13) 

Sealing  Strip  (P/N  613380-2) 


r 
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Report  1^157-72  n 
USS  RANGER/MK7  B.- 


26  June  1972 


IFron:  NAEC  Field  Technician,  CCMNAVAIRPAC 
I To:  Fleet  Technical  Service  Officer,  NAEC 

I 

jSubj:  Preservation  and  Packaging  Methods  of  Mk  7 Barricade  Webbing  Assemblie; 

I 

lEncl:  (1)  Photos:  (3  views)  of  barricade  "as  received" 

1 (2)  REI  No.  69-6119 

(3)  REI  No.  69-6162 

DISCUSSION  AND  BACKGROUND 

Recently  the  V-2  Division  of  DSS  RANGQl  (CVA  61)  procured  a barricade  froo 
Che  supply  system  through  normal  supply  channels.  The  physical  appearance  of 
outside  of  the  box  seemed  normal  and  no  damage  was  evident.  However  when  the 
{box  was  opened  it  was  readily  apparent  that  the  preservation  methods  used  weri 
‘are  wholly  Inadequate  to  protect  the  bariiiiUSe,  ihis'is  V6fy  Cleaiiv  duDifL'ec 
ill  u.tlOSlifA  'Cl)  View's  one  through  three.  Needless  to  say,  the  webbing  was 
’soaked*  and  recked  of  mildew. 

This  is  not  the  first  reported  discrepancy  dealing  with  webbing  assemblies 
enclosures  (2)  and  (3)  call  attention  to  similar  problems  although  not  quite 
as  severe. 

Informal  conversation  with  shipyard  packaging  and  preservation  personnel 
Indicated  that  this  problem  could  be  BOlV&d  b/  hCixizing  the  methons  conformzr 
to  MIL-P-116E  Section  lA-8  (water/vapor  proof  bag,  sealed).  The  bag  itself, 
iwhich  conforms  to  MIL-D-131E  Class  1 and  2,  can  be  made  to  any  slxe  or  shape 
(depending  on  the  need  of  the  user.  It  is  heat  sealed  to  preclude  entrance  of 
;water  or  vapor.  An  additional  suggestion  would  be  the  use  of  sufficient  begs 
iof  desiccant  to  be  packaged  with  the  webbing  to  remad  any  ambient  moisture 
jin  the  barricade  prior  to  packaging. 

RECOMMENDATIONS 

■ I 

; Recommend  NAEC  and  BRASO  Quality  Assurance  resolve  this  problm  by  purging 
'the  system  of  contaminated  webbing  assemblies  and  ensuring  that  adequate 
packaging  and  preservation  methods  are  utilized  to  ensure  the  quality  of  this 
(seldom  used  but  vital  piece  of  emergency  equipment. 

/s/  Richard  M.  Schuman 
RICHARD  M.  SCHUMAN 
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APP.  F-2  _ _ 

I FIELD  TECHNICAL  REPORT  Report  v 14.3-7 

1 NAVAL  AIR  ENGINEERING  CENTER  19  June  1972 

I PHILADELPHIA,  PA  19112 

from:  NAEC  Field  Technician,  CO.MFAIR.'IED 
'fj.  Fleet  Technical  Services  Officer,  NAEC 
1 

^ubj:  Launching  Accessories  (Tension  Bars);  Issue  control  of 


I'.cl; 


(a)  ASO  Itr  ser  Sa>,'4-103:MP : ftc  Serial  10290  of  15  Hay  1972 

(1)  Copy  of  DD  Forxi  1348-1,  DOD  Single  Line  Iten  Release/Receipt  Documi 

(2)  Picture  of  packing  container  of  F-8  Tension  Bars  as  initially  opem 

(3)  Close-up  view  of  enclosure  (2) 

(4)  & (5)  Close-up  view  of  rejected  Tension  Bars  In  subject  shipment 


L.  Reference  (a)  is  a recent  letter  governing  the  issue  control  of  Tension  Ba 
Lt  specifies,  among  other  things,  chat: 


(a)  All  Tension  Bars  are  to  be  issued  in  complete  lots. 

(b)  Wo 'lots  are  to  be  split. 

(c)  Current  packaging  and  marking  instructions  for  the  contractor. 

I 

It  is  noted  that  there  is  no  specific  prohibition  governing  the  repackagin; 
and  or  combining  of  whole  lot  quantities  into  larger  shipments.  It  is  further 
noted  Chat  no  intermediate  quality  control  inspection  is  cited  in  the  event  it 
^5  necessary  to  repackage/combine  lots  into  larger  consignments. 

t).  Enclosure  (1),  although  predating  reference  (a)  by  some  considerable  time, 
lls  an  indicator  of  the  need  for  additional  and  more  specific  instructions  in  thi: 
Lrea.  This  shipment,  from  N.AS  Jacksonville,  Florida  was  in  response  to  a requ. 
jtion  for  200  F-8  type  Tension  Bars  FSN  IR  1720-866-7019  for  USS  FRANKLIN  D.  RO( 
i(CVA  42).  The  shipment,  opened  in  the  writers  presence,  was  as  shown  by  enclo: 

and  (3).  Detailed  Inspection  of  the  bars  resulted  in  approximately  30%  re. 
for  excessive  corrosion  and  pitting  as  shown  by  enclosures  (4)  and  (5) . 

! 

4.  It  is  considered  that  the  condition  of  these  Tension  Bars  was  the  result  o^ 
Several  factors: 


(a)  Age 

I (b)  One  or  more  instances  of  repackaging 
(c)  Less  than  ideal  storage  environment 

-'“7 

S.  It  is  recommended  that  NAEC  institute  proceeding  to  insure; 

i 

i (a)  ASO  reissue  reference  (a)  as  a Notice  or  Instruction  to  Insure  wide  ai 
better  controlled  distribution.  • 

(b)  Amend  the  concents  of  reference  (a)  when  rewritten  as  an  Instruction  < 
Notice  to  Include: 


(1)  Detailed  pa'ckaging/repackaglng  requirements  for  all  intermediate 
activities . 
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SubJ : 


gt*tl0%¥»€  i REPORT  # 148-72 

l9  June  1972 

Launching  Accessories  (Tension  Bars);  Issue  control  of 


(2)  Stowage  requirements. 

(3)  Periodic  or  preissue  quality  inspection  of  the  contents  and 
package  at  issue  control  points. 

6.  It.'Should  be  noted  that  packaging  and  issue  control  requirements  are  equ. 
i important  for  other  launching  accessories  (such  as  bridles  and  pendants)  as  v 
as  Tension  Bars. 


;; 


/s/  C.  C.  Roy 
C.  C.  ROY 


DISTRIBUTION: 

NAVAIRSYSCOM  (CODE  AIR-537) 

NAVSHIPSYSCOM  (CODE  422V) 

USS  FRANKLIN  D.  ROOSEVELT  (CVA  42) 

NATC  PAX  RIVER  FLIGHT  TEST  DIV. 

CO,  NATF  (SI)  LAKEHURST  Issued  #72-5052 

COMFAIRWESTPAC  (CODE  712) 

NEWPORT  NEWS  SHIPBUILDING  & DRY  DOCK  COMPANY  (CODE  271) 

NATTC  LAKEHURST  (ATIN;  TRBO) 

DISTRIBUTICRJ  LIST  #1 
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FROM:  N.  A.  E.C.,  LAUNCHER  SHIPBOARD  DIVISION  (A/*r 

TO:  ALL  CONCERNED  (ESSD,  ASO,  BRASO,  SPEC.  COGNIZANT  DESK. 

I 

WASH.  D.  C. . ETC.) 

SUBJ:  Military  Specification  MIL-T-23426A(AS)  dated  13  Nov.  1967;  Amendment  1 

dated  19  Sept.  1972,  J>rQt»sed  updating. 

ENCL.^(1)  N.A.E.C.  Field  Report  148-72  dated  19  June  1972,  Tension  bars,  Issu 
control 

(2)  Excerpt  from  MIL-T-23426A  (AS)  paragraph  5.  Preparation  For  Deli ve 

(3)  Excerpt  from  MIL-STD-794,  8 Dec  1972  paragraph  30. 1.2.  Critical 
group  items  - 

^ (4)  A.S. O.  Packaging  instructions  #12152  (dated  4 Oct  1968) 

(5)  Fed.  Std.  No.  102  dated  29  Jan.  1963) 

^ (6)  MIL-T-23426A(AS)  Amendment  1 dated  19  Sept  1972 
(7)  MIL-T-23426A(AS)  Proposed  Amendment  2 
Reference  (a)  Contract  N00156-72-A-0009  Task  Order  #0058  Preservation  and  Pack 
aging  of  Catapult  Components  and  Corrosion  Control  of  Pneumatic 

» 

{ Systems  In  Marine  Environment. 

i 

! As  part  of  a study  program  prompted  1^  reference  (a)  an  Investigation  into  the  ca' 

t 

I for  the  situation  revealed  in  enclosure  (1)  was  pursued. 

It  was  determined  that  the  original  packaging  procedure,  enclosure  (2),  could  in- 
advertently allow  shipment  of  the  subject  tension  bars  to  the  ultimate  user  (catapult 

< 

« 

I personnel)  at  a level  C protection  rather  than  a level  A and  would  not  adequately  prote 
i the  bars  from  corrosion. 


J 
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I 

A subsequent  request  for  improved  packaging  level  of  the  tension  bars  (vein-  critic 

i 

Items, enclosure  (3),  requiring  rigid  inspection  and  testing  upon  fabrication)  was  effect 
by  the  release  of  enclosure  (4).  requiring  level  A^enclosure  (5)^packaglng  only. 

A further  release  of  amendment  1,  enclosure  (6),relntroduces  level  C protection 
:o  be  used  in  shipment  from  supply  source  to  shipping  point.  .This  current  procedure 
no'.v  allows  for  the  possibility  of  tension  bars  to  inadvertently  being  shipped  to  user 
(catapult  personnel)  at  the  level  C protection . 

Therefore,  it  is  the  intent  of  enclosure  (7)  to  eliminate  any  possible  misunderstanc 
Ing  and  package  the  tension  bars  at  level  A only  from  initial  supply  source  to  ultimate 

I 

jser  in  catapult  area. 

t 

I 

i 
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KU.-T-23425a(AS) 
AMOOCUT  1 
19  Scptoaucr  197^ 


raUIASn  fPEClPXCAXZOH 
TCISIOH  EAXS.  AUCBAVT.  LAUSCHIHC 


This  «aands«nt  fom  * part  of  Hilitarp  Spaelfleatlon 
•K2L«T-23426A(AS)«  13  Movaober  1967,  and  has  baen 
apprevad  bp  tba  Ifaval  Air  Syataaa  Coanand,  Departaest 
of  tba  Havp. 


Paratrapb  3«1: , Dalata  and  aubatltutei 


< f 


•»  ■. 


**3,1  Cleanlna  and  prasarantlen  - Iho  hellov  portion  of  the  Type  I 
cersloo  bar  shall  ba  cleaoad  in  accordance  vlch  proccoa  C-1  of  KIL>P*216 
a.'^d  coated  vlth  either  Type  ¥•!  or  P*19  preoervatlTa  in  accordance  vltb 
rtechod  X of  KIL«P-116.  tto  preearratlva  cocpotisd  ahall  bo  peraltted  c.t 
the  painted  surface  of  the  Type  X tension  bare*  Type  XX  bara  do  cot 
re«iulra  a praaarvatlvo  coepound." 


Paragraph  5«3»li  belata  and  aubatltutet 


t ''''*'3.2.1  Leral  A - Tension  bare  ahall  be  packaged  bp  lot  ^o^trpl.*  . * 
A lot  of  tension  barsi  aschined  froa  a aleQle  length  of  b\ilk  stock  . 
<spproxiBatolp  60  bare),  aball  bo  unit  packaged  Method  IXX  of  KIL-p-llS 
uaing  tvo  flbarboard  boxes • not  exceeding  thlrtp  (30)  bars  per  container 
) Fl!»<sxbonrd  bonaa  ahall  cooforv  to  PPP*B«636t  Tpp*  CF  or  SF*  Claes  Ponqat 
rrado  273  (as  a nininua) . Uhan  corrugated  flbarboard  containera  ere  f.sr 
Tnrictp.CV  la  required.  Tension  bara  shall  be  secured  or.d  cushioned  ' 
vU!iln  c-ach  container  bp  using  half  slotccdt  criescrots  (egg  cell  type) 
c^rugated  flbarboard  aaparaeors*  daslgnod  to  hold  aach  bar  snugly  and  i 
as  upright  position.  A alngla  eorrugstad  fiberbonrd  pad  shall  be  used  . 
under  and  ovsr  (top  and  bottoa)  of  tha  load  to  reinforea  tha  container.' 
Corrugatad  flbarboard  pads  shall  confora  to  PFP-F-320,  Claaa*Oeoestic. 
When  er^ller  quantltlas  of  bara  conprlaa  a lot.  no  eora  than  one  lot 
ahall  ba  packaged  la  a unit  concalnar  and  ho  eora  than  tvo  lots  to  oa.  . 
Intaraedlata  container. " .j  . - 


ic. 


n . 


Add  tba  follovlog  nav  paragraph i 


1 


"3. 3. 1.1  Intarr.artlata  paekaatna  - TVo  unit  pncka<i;es  vlth  no  tore 
than  thirty  (30)  bars  in  each,  unit  packaged  as  specified  in  5. 2.1.  ehai 
ha  paeVagod  within  an  intareediata  container  eonforsiii'.g  to  P?P-B-6<iO, 
Class  2 for  conteote  over  200  pouada  or  e container  conforalng  to  P?r-7->i 
Claaa  Waacber  Raalatent,  Grade  V3  (aa  a nipiwun)  fos  :;ontanca  up  to  ICO  . 
pounds.  ' *7* 
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P«rasr«pb  S.1.2t  D«lat»  aad  •abstitutai'-' 

”3.2.2  L«v«I  C • Tanslofl  bars  ahall  btf  prcacrvcb  and  paeli'^'a^' fcr 
ehlpaent  in  a aarmar  Chat  will  prevant  datcrloraClon  or  phyaical  dasarc 
la  packagad  eoodicion  during  tnaalt  from  cha  aupply  aourca  Co  tbe  ahir- 
ping  poloc.  Tha  pack  aust,  aa  a alnitBua,  cowply  with  ruiaa  asd  regu^c**''^- 
applleabla  to  Cha  coaodicy  and  aoda  of  cransporcatloo  utlllcad.” 

Varagxapb. S.dAlt-'DAlacd  and  dnbacieutar  ■ | ' * 

**5.3.1  Lavela  A and  B * Xoceraadiaca  packa  prepared  aa  apcelfied  1.*. 
S.2.1.1  ahall  ba  praparad  for  cblpBant  by  pallatising  or  uaicisln^  on 
aapondabla  wood  pollata  capable  of  bearing  loads  up  to  24C'!  pounds.  A 
nnlc  or  pallatlaad  load  shall  not  axceed  2400  pounds  groaa  vtlghc.  Tho 
praparatlon  of  cha  pallacicdd  load  shall  ba  in  accordance  with  either 
K2I.>L*33078  or  KZL>STZ>«147.  Insofar  as  praeclccbla*  palletised  lends 
shall  contain  Iteas  of  ons  part  nuabsr,  Idantleal  ^uartlelaa  and  uec  \r'.~ 
Sora  olsa  amd  styla  pallets.  A pallatlced  load  shall  contain  ccc^letc 
lota  of  canaion  bars  only.” 

Tirsfraph  S*4tli  -Dalata  and'sabacitucat 

”3.4.1  Additional  marking  - Tha  followlnn  aprclol  Barkings  thr.ll  b' 
applied  on  tbs  unit  and  Intar&adlata  packagea  as  well  os  on  tbe  pellet:::* 
load. 

* . 

(a)  Let  nuabar  and  aerial  ouabeta  cn  vble  packages;  . ■ 
lot  nuabara  only  on  intarBCdiaCs  et^relner  and 
the  pallatlced  load.  The  enrkins  on  tha 
palletised  load  ahall  proclr.cncly  display  tha 

lot  Duabera  contained  thereon. 

(b)  Mark  unit  cootalnara  aa  follevst  ' 

I a*  '*  • 

”ro?  • OPM  THIS  8ZDI  OHLT” 

i • . • ' 

Serial  nuabara  on  bars  shall  fees  the  top  of  ■ 

! ‘ , Che  container. for  quick  locpaeticn. 

I ' • • * ' 

j (c)  Kark  on  unit  and  Intaraadlato  cor.telr.era  oa  toll  ami 

I ' . ■ . 

; • ■ ' ”roTic2  - issues  shall  be  non  ui  tot.m  tor  • • 

QUAVTITlSSl  DO  HOT  EREAX  L3TS"  . 


Mns  - 


. Project  Wo.  1720-i;:'12 

.•  • J 
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PROPOSED  AMENDMENT  2 TO  MILITARY 
SPECIFICATION  MIL-T-23436A(AS)  OF  13  NOV.  1967. 


(Essential)  5.2.1  Level  A - Third  sentence,  delete  "Class  Domestic,  Grade  27f 
(As  A Minimum)"  and  substitute  "Class  Weather  Resistant,  Grade  V3  (As  A 
Minimum)". 

Justification  - Unit  container  becomes  storage  container  when  user  (catapult  persi 
nel)  removes  one  from  intermediate  container  in  catapult  storage  area  aboard  shi| 
This  area  is  a salty  atmosphere  environment  and  also  subject  water  wash;  unit 
container  may  stay  in  storage  there  days  or  weeks  depending  on  frequency  of  use 
and  consequently,  subject  contents  (tension  bars)  to  corrosion  due  to  inadequate 
protection. 

(Essential)  5.2.2  Level  C - Delete  all  reference  to  "Level  C"  and  substitute 
"Level  A"  for  packaging  from  supply  source  to  ultimate  user  (catapult  personnel). 
Justification  - To  assure  packaging  will  not  inadvertently  be  shipped  to  user  (cata 
pult  personnel)  in  a Level  C pack.  Field  reports  indicate  this  has  occurred  in  the 
past  with  subsequent  corrosion  damage  to  these  critical  parts  (tension  bars) . 
(Essential)  5.4.1  Additional  Marking  -Add  the  following  paragraph  - 

(d)  "Critical  Item,  If  opened  for  Inspection,  represerve  and  repackage 
at  Level  A, Only." 

Justification  - Technical  Instructions  Insist  on  the  safe  physical  condition  (abssnci 
of  corrosion  or  damage)  of  this  Item  until  actually  used  on  catapult. 


6 I. 


i«  oiscffiFTjo^  rr  ■^•otFc^v^scc 


^Su5AS.  fLulT  THf^oucHoK4l  -/f//  Xi^/C/5qc^. 

,,/i  ''^ ^ot o I Do  /jfT  /:rs'JS  * y/\c~  CfTZ'L  ^-/i 


■AS  AxTfAofA^^  7//^  iftrtJ/SAiA^ , 


’^/{S  A'-  /S7'i:a  (\i^  /A  ^icArfCD 

/^r  /Zr^SA,  ^ryra.. 

/_  o>aai’7'  /’/"jc£-  ; 

■:  d.jiyi.cr'  ivA/’y.^'yr/  /r 


. /? / to,-<A,  ,?a/.3  ' - r 3-2  4 A 


K£P»’wTiOh  (M  ^KICC  IS^lCiFT) 


Ml.  //  •ttfm  !•  •••*«rnrrf.  c«ftir«rt*r  « 

^r«siirA(fj  ftCfi  wnd  tmpftj  rrprm^tirti^i  c;* ; 
/•r  file  fcrtff)  l•••lvc^. 


IV,  SJ^i«i*<TlS&LsT  ftiVtC* 


•lOTc: 


V.  MACC  Otf^OSITlON  1KS7K'J:MCN$ 


r~i  Dll 


■/J4i^c;  p^-r  ■ -■':' 


Sc/Z^A  4^  /?trc;r--.r.\--/)PZ'.p 
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Httc  to^<\T  If 
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ro. 


L, ^ ^9^7 

vLEySjLMS^ 


p^irriii:;  oiii.  ir^AC;  xjrc, 

•- . z:ci  dir;  i is:,  sza.  s:ll. 

I 

ETr^rz  c-z.^  i 22.  c:-. 
l:.  etz  czis  & izc.  ns.  cz~ 
~.icz  fc-JUjfE 

EiSiTSinS 


Cll-1 

C-7 

Cil-i; 

C-I3 

II 

lE-i 

i:;-? 

IVD  1 

);-v 
IZD  2 

ir  0 

E-S 

u:4-i 

A 

/\ 

> 

i—  fc'jujsi;!  QUijnnT  nz  tss-isi.T  / 111.-7?  ypr-r  ^ 

^ 

; Quiirrirr  rai  cmniur  ke?aih;si2 

^ I j c?ii>-irT  rs  jx^^Tcs  (gis  ■ ‘ / { ssur  xirz 

' i vziSEi fid',  c P.X.U.D.S.  irricr- 

; _ jcTjrz  • l.yJ  1! 

^ T ' / / V Vi?  '-■'  •'  - ' - ■•  I *•  ' ■’ :'  Va';  ft  •/  /•-  d //  -I  ^ -. 

’:;2:.T  tr  : fra  r~;?  7 ~;  r' 

L-yMj-/ /’'t/iT  /^UP}f  Qe^')  ^ ^ jTy •.' j' t • 

*”'  y < 'f  ',  ' ' 

>.7^2*  Eccio  Ray  ) - £32?) 

. . pACian;  & SrEsravATioji  hua. 
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. -.w  c >./■.  ./;..• 


p/  6-yM^ f'l'iel  /f/fp;t  Qe/J^ 


! PRESERVATION-PACKAGING  J>RALL  BE  LEV’EL  ''A"  AS  FOLLOWS:  CLEAN  IK  ACCORDANCE 
j PROCESS  ^-/T*  OF  SPEC  MIL-P-116E.  PRESERVE  WITH  CORROSION  PREVENTT\'E  CON 
I SPEC,  mL-C-16173D.  GRADE  3 PACKAGE  INDIVIDUALLY  IN  ACCORDANCE  V.irH 

j FSETHOD/>A*/»f  OF  SPEC  h5IL-P-116E.  ITEMS  PRESERVED -PACKAGED  AS  ABOVE  SHALL 
! PACKED  LEVEL  ”B"  FOR  DOMESTIC  SHIPMENTS  AND  LEV'EL  ’'A”  FOR  OVERSEAS  SHIPMENT 
I FOLLOWS:  PACK  IN  A NAILED  WOOD  BOX,  SPEC  FED  PPP-B-621  CLASS  1 OR  CLASS  2 
; VSSSS,  GROUP  1 WOOD,  nTMP*g)  W^TH  SKIDS  ON  THE  BOTTOM  AND  BATTENS  ON  TOP. 
j AND  BATTENS  TO  RUN  THE  FUT-L  WIDTH  OF  THE  BOX  AND  HAVE  ENDS  SQUARED.  BOX  CO 
TION  TO  PROVIDE  FOR  A COMPACT  KON-SHIFTirJG  LOAD.  <T^  PART  NL’bSER,  FEDERAL 
^ NUMBER  AM)  CONTRACT  NUMBER  TO  BE  PRINTED  ON  THE  UNIT  PACKAGE. 
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-111*  l» tv . 


VO*  ••  i.CTIVItT 


MAEC 


iField  Quality  & 
{Analyala  Br.  NF 


lD«c/»4*T  ko.  •t*cc«tn|kOHr«CL*Tu«c 


. — * 

lcoNT**eT  ea  tcMceuLt  niiHatO  **4  Nuwim 

Tech.  Aero  Co. 

-33  I H001S6-69-C-I744  70-6053 


L«r  • BfItL  mo. Ill 


A414240-1 


Union  Nut 


iHfficlOt  REASON  (ft^f^ftner) 

PnLft  I 

oeen  | R.  Sinclair  [BRASO  non-conforolng  aaterlal 

404 -C0vf  NCI  |41T4f.N  fi.lvc  If  J S4<>  | 


4730-901-6267  6 Kay  197 

fc<ccr  j OF , 


FIELD  QUALITY  ASSURANCE  PROCRAM 


. were  Inspected  to  Rev.  G at  JAX, 

. were  found  not  acceptable  for  the  following  reasons: 


et  and  lotermediate  stages  of  rust  on  all  pieces  due  Co  no  preservation. 


Piece  Attached) 


a.  Tech  Aero  Inc.  has  gone  bankrupt.  The  RSA  represents  SOO  union  nuts, 
P/N  414240-1,  shipped  to  JAX. 


b.  llQOp  ea.  were  shipped  to  NAEC.  These  were  rejected  and  returned  to  j 

tractor,  Chen  reehlpped  to  NAEC.  I 

NOTES:  1.  "Hold,  Do  Not  Issue"  tag  917  dated  4/30 
was  placed  on  naterlal.  | 

. 2.  This  material  la  located  in  Bldg.  9171. 

3,  Unit  price  of  part  is  $2.20  j 

4.  Contract  warranty  is  not  in  effect.  i 


(Ok  Ik  lUCi  ISFICIFv) 


/s/  R.  Sinclair  Ext.  3389/3722 

tr  ml  tit  I*  trrtorto  cont.icto^ to  ttcttti  o.r  co«r*4CToi  luHLito  «tF*coueTiON  cr  tmc  affkovc 
tM  CkCri  rULC  C6V(«I0  *V  TmC  1*4  t1  TMC  TIHC  01  tMirvthT  I 


tic«4tu«c  or  comrtttY  orrieiFt  ! 


tt»  / »tC<WvmD4TI0M  I 


•i»M*Tu>c  or  octi  rtr.  i 


keikCtriHC  co.kCki 


It.r.kovco 


^ f J ^ 

}■  i ' > 


' \ -J  . / 

/ y 


/-A  ! 


vW/.  < . 


■y  / . .../J  • -/•  • 

«ei»iiu«te  CO-.IK1  rhiFAKco  ov  ^ krti.  tNCiNttrikc  coMHiMi/krMtovfo  ^ j 
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«B  me  MU/IM(»^t)  KOUEST  ro*  MIWSE  ACTION  tHttijLoF^ 

SN«*c7SI7Ie7Tvn^““*^"^"^""TpS!£l!cr*n5r‘J77d3T^7??*"n75r**’*'"T"T*'”T"”*'"^*^' 

OA-y  . /gAe£>//jA;^  . a///7v^  .IZ^Co/o 

MC./M»r  MW»{»  ■(V.  I CONlMCI/tCMEDULC  UI.MO.  LOTtIZC  STT.imfl  OTT.KCj. 

iK=^Z=^£^^^=ak^^=  ^—ls=^====:=====.  ==^=  ==  j»_7_  '*  7 

caiFTiON  or  NON'CONroowtNCi 

. i**^^S,QUi\T£  fA^sefiUATt0»^  • 

. , eF  /iusT"  w//  SuKfi-ACFS, 

, SSUeFC  FlC.Ff  /NryfO  ^CAaTc^S^  Alt  <5 

. A *' I t9  *Jcrr~  fSSi^C  7Ac.^^  OA’Tio  u^/>  S’ 

77/0  5 7r  ^ 

\.  7fJ£  y^/'Tf/C, /<-'  /j*  'Af  ;'?•/ 

fJSC. 

, Ufi!  T '//.  ^"5^ 


- C^rJ'TAAt^  ' 

*.  ^£.C  C/r^AlF/J  O J? 


r . .'  ■ t/J 


II.  MOUCTIOM  IH  fHiCt  (IFCCirvJ 


IV.  DCktk/OMor  (upe« iNnMDtNi  ocvitv 


«.  MUC  OltPMIItOH  latTPuCTIONS 


IK.  If  ••l••|t  »(<•«  it  fi*trite0,  ttotrmtfr 

ftrxvfvlij  B«rt  rappli  rcprcNatl >•*■  •/  i 

/•r  lk«  pcrirrl  lllMtiit/. 

Ii6««Tu»t  or  CCMPPWY  ofnci«L 

' «Tl'  'ok  I SmJrrSsiiC^SllTTIt^M  PIKESIINO  VwB  OltTPliUTlCl 


ticwnu»c  et  oc«iv/twor  tuPMiwrcKOtwT 


- ..  > 


Amove  e 


. Co 

CoUCo(^  VaJ»TV4 


oil 


Sce^P 


VI.  coNKAeTiM  ornet  i«*cc) 
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\ 5y;ersed*D 
• Sur*«rfttfdcd  by 

I 

iArr«$ling  Cctr  Rep«ir  Proc 
jCet  Repair  frect.dure 
jCzt  OccW  Gear  & Ace  Ser  Dull 
Cat  Deck  Gear  A Aec  Ser  Chg 
Cat  Deck  Gear  i Ace  Oca  Chg 
Service  Bulletin 

I • 

irrvica  Change 

csign  Change 

7oI 


H-B  Cll.l|  C.7  C-13  jc.l3.l|  CE-.oT'i:^' 


" j.;k-5  VX.7  kx-7  UK. 7 ;‘.2  ,,  t-'j 

" MOO-j  VCO-1  MCO  i !.:0J  j Vorcct  c ■j-l  *• 

% XX  X 


Quantity  per  Ataeably 

Quantity  per  Catapult  ■ 

Quantity  per  Arreating  Gear 

Weight 

Cube 

Notes 


/ Source  Code 
Unit  Price 
Repairable 

-— — — 

jiO.}  Shelf  Life 

^ I P*A,V,D,S,  Action 


• Date 


cc 


- ’ - --  a - - _ - -r  I 

rponent  of  - for 

^ J' ;7Sb  - ' / .'!  

^ ^ d'fC  - / • Ccc<7^  ii 

C-  <?r/.  / y-j . Cc  /c  o |i 

gr.  Data  Record  Card  BRASO  Fora  I7  (Rev  3.65)  Foraerly  4NO-NAHC.6302 

' 

/CeireJ  r x 

Hit! , /;/ (:>.  /^ai  f c,!  d ft'/  -/c  /V  //,  rt  {^’c' iT •' </ a . t r f>  , 

f'.^.-rc7  XV=V^-/9  <r  >/  c / 

-^/-t’y/'  y ^/y^J /n.'i  f'y/  C ft  />,•■ 

Y'  Ve  rc'.’-i  Vc<//  C a.' .<///,  /‘/'X  /> 

tf  <v*r  / (1,  ,'dPff . /T e.  X i'  r I i ir  c f-‘//  c h f'e  /)  j-,  < y/  d/fi  /-  ^ r? U;r-v7rrf/r:  .--/ 

r4;r/. I ^ " 

/'r.  r'7  , /-'’Ja/.  /f  ,t  r/  /,->/>' -/L*  /r->  //v.e 

t'>7  / / /vrt  <;<>  r . r>r  / />/  ry  7^^/  r.,t  //:  / , /,  // /y»d  /y  ^ ///  y ' y"  "7 


<r  >/,  c ^ 

•y’’.!'  t?  r/  <6,-!  //tf/Tt 


'^d-c^rrr/rr.-/ 

/ ^ 


V ^ f ^ ev/y->  / //  y a'  ^ 


.»e  /V  7 ?/<■{■  ■;:/>  -7;  '.  < 

.-n  -r <;>/•■  ,.  /■••/./?  /y'  •?>?■// 

>*  • • / .r>'  V ‘ / K ••'/  •-  y / / ? 

/ r-/’  -Pt^.  I'boffxF'  ^fj-s-uvr 


g? tP j r-y-- 


[so  Fora  I7  (back) 

• _ • 1 

J 

a 
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rfr> 

AND  PROCESS  REQUIREMENTS 

* ENGINEERING  FACILITY  (SHIP  INSTALLATIONS) 

AVAL  AIR  MATERIAL  CENTER PHILADELPHIA  12,  PA. 

TLE:  PE3SERVATI0N,  DBPHESERVATION  AND  L13RICATIOK  OF 
LER  BK.ABINGS  (OVER  6"  O.D.  ) AKD/OR,  SEEAVE  SUB  ASSEtgLII 
UiUTfCHIKG  AKD  EECOVERY  BQUIPMSRT  H 6 Qgt 

• Scope 


MPR  ize?  _ 

rjATr  9 JvDc  It'S 


Bf  c 

f.DT^r 


SMtET. 


1.  This  KPR  covers  BJiterials  end  procedures  for  cleanirg,  preservic^ 
packAglag,  depreserving  and  lubricatiag  o?  roller  bearings  (over  6’ 
O.D.)  Asd/or  sheave  and  sheave  sub  asseKblies  lor  launchisg  and  re- 
cover/ ;eQulpneat  ^ 

RequlreneBts  v • \i':‘ v;:V..  v-.:  , • 


2.'  Cleaaiiig 


aVi- BM*ove  the  l&ser- race  with  rollers  and  cage  when  - applicable. 

b...*C^fca  In  accordjaace  with  Spec.  Method  C5. 

leueedlateiy  aTter  cleaning,  dry  by  Method  D-1  or  D-3  ol  Spec. 
MIL-P-liSD.  Drying  by  wiping  Is  not.  permitted.  The  use  or.-ucYLl  tere 
coeprassed  air  for  drying  la  not  pernitted  due  to  the  possibility  of 
BwiBture  or  fomign  matter  eaterlng  the  bearing  or  the  scoring  of  the 
boariag  dun  'to  xotatloo  while  .In  an  unlubricated  condition. 

3^''g»e^nratiOB'^-v^'ry;V:‘3~-:;5  '''f  I X ’■ 

r:^;^:w-*:V■:'.^CoAt  th9  loMeT  race  and  rollers  with  cape  with  corrosion  pc^- 
Viatiwn;co«pou»d  confermins  to  Spec;  Mlli-C-16173C  Cr.’:‘.2.  •.;ooat  the  ot 
gia^Q'iirlth  tbn  ease  coapound  whetber  tbe  raco:.ls  furniBbnd  oep^ately  | 
lAwtAIlnd rla  'a  ebnawn. 


V Ji»d (vidua lly  wrap  each  unit  tightly  with  a, shape  conforelng  overlap  wrap  ; 
•'("tlre'l- or  V^oughnut'!  wrap)  using  crepe  paper  aate.rl el  conforelng  to. Spec. 1 
^•H1L-B;i2i;'^pe,il,  Grade  A,  Class  2.;. The  Inner  race,  rollera-wlth  cage, ..end.  I 
'r  th«  . outer  race'when.furnlahnd  ^Separatelyahall.  be  doughnut  wrapped  -with  aluclnm: 

■ ffoll^'vSfiec,' KIL'-A- IARA,' Type’S,  dry  annealed,  .003"  thick  and  then  coated  with.  ^ . 
/a trlppable.  protective  coapound ' conforelng  to  H1L-P-1A9A,  JType  11,  The  .-strt  ppeble 
>'pretcptdv«  coating  ahull,  be  or^uniforn  tliiekness  0.050".  sinlaua.  The  Inner  race, 
cage  with'rollere  and  the  .o'utei  -race  when ^urhi shied  separately  thal  V .be’  peckaged  ' 
;''lndlyldually  .'ln  fibreboord  containers' eonforelng'^to -.Spec.’ ypP-B-636i'  .T>’pe-  1 or  2,  ' 
’•  ClaaB'l|?;*EtyIe..R;s,cr.'>  Bearings  ^packed  .In'a. container -with  .a  'sheave-asaecbly-!-' 
r ahall  i.beVblocked  «nd  braced,  to  prevent  phyalcal' contact  ’of’one.'to  the -other  -and  • 
L'to  provide  'for  a coapact  .non- shifting’  l.o*d.  ' 
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! ^ /vT  7~  V/r^OU&A^ CUT"^ 

fe-  , 

r / 'TTv'-ST  ^cT-zV  /^/y'zS'/w'c/ /: /C  S-/0/;?<?’zrw'. 

i.—  ypyc-.r-^  /5/<yO^-y  '77/'fcU6// 

/J  /VO  o< 

7-0  r-/v-r 

7v/<r  uy/^/r-£'^^S 

t/S£-  /9*^<y 
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IV.  OCASR/SMOr  SURER INTCNOiNT  RCVICW 


V.  «ACC  OISROSITION  INSTRUCTIONS  i— ) p-n 

LI  RRWiOVtO  I I OISARFROVED 

I ^ j._  ''//d£.0^  Oa  /I/O-  /J-Jc/<r''  77i>^^3  Py^rsA 

/y'S-/7/  /*?/j/rZ7<f//S’^., 

^ J?.  "7^^<r  /vT  Ao<^^7i£^o  /y^ 

I 3.  ^/v/^  /=>/«/<?<?-  O/f  /“/^/S7-  /J- 


Ml.  If  «ol>flf#  •rfAOA  M outAorio#^,  oentroctor  o| 
foraanrnil^  ««fk  oo^  Bu^ptf  ro^f i 
/•r  fRc  RortfoJ  taootvotf. 


li  STCNaTU^E  Of  C»*»*ST  OFFICIAL 

NOTE:  ORICINALS  MUST  RE  SUlMiTICO  FOR  RROCCSSihC  AND  OiSTRitU 


signature  op  0CASR/V«0R  SUPCRIHTC**3CnT 
OVEO  □ OISARFROVED 


C yy  y*>  7 '■ 


I S<1  R /\  P 
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i FOLLOWS:  PACK  IN  A NAILED  WOOD  BOX,  SPEC  FED  PPP-B-621  CLASS  1 OR  CLASS 

^ UIRED,  GROUP  1 WOOD,  DESIGNED  VriTH  SKIDS  ON  THE  BOTTOM  AND  BATTENS  ON  TOP 

AND  BATTENS  TO  RUN  THE  FULL  WIDTH  OF  THE  BOX  AND  HAVE  ENDS  SQUARED,  BOX 
j — TION  TO  PROVIDE  FOR  A COMPACT  NON-SHIFTING  LQAD.  CS3.  PART  NUIIBER,  FEDER 
: NU^3ER  A^D  CONTRACT  NUl-SER  TO  BE  PRINTED  ON  THE  UNIT  PACKAGE, 

I • • • 

I ; 


i 2 
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/SO  rO} 
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ritiiT 

Field  Quality  A 
Analysis  Br.  QA-4 

C««vs«cf  ••  •c«€*utf  araccc 

Oahnenm 

mtk  j 

71-6125 

IZXES. 

••e/rA«r  «o.  «rfcct(» 

••■cacketMC 

UV  S skSUl  ■•.Ul 

TLTC 

A/G 

53-A0112-2 

Spacer 

1710-315-9862 

7/21/71 

J.  YAWIUS 

•l««M 

BRASO  Kocconfonclns  oaCerlel 

•CCT  C! 

1 

FULO  QI1AJ.ITT  ASgURAKCS  KJXSJM 


, vere  lacpecte^  to  Rev.  R at  Jeekceovlllfl,  Fla. 

. were  found  not  acceptable  for  the  felle^rtas  teaceoe: 

bo  pieces  are  dished  frea  .015  to  .020  iMtead  ef  the  .005  aBslva 
•ed  by  the  drevlc^. 

11  pieces  are  In  the  first  staee  ef  rest*  ^ 

1.  “Hold,  Do  Kot  issue"  teg  #28  dtd  6/7/71  «ae  placed  on  ■aterlal. 

2.  This  Material  la  leectcd  lo  Eldg  #1714  . 

3.  Unit  Price  ef  pact  lo  $12.00 

A.  This  Is  off-load  eaterUl  U88$SASA73SA. 


• AeriQu  TO  •ce«t«t«tccs  ] 

/a/  J,  SSKKARIK/J.  TAICCS 

!«.<  <w  HfieifYt  K2CLA/3722 

• • 

i7~7I«F'ir**'TirTr?««iTto~e5<rr<li*eTiT'4Ji»rfT'T3'74c«4»!f~i51if  c*«T»*eT*«  •urrcice  •»  *»»»o 


•r  fKiratMT 

1 

tiMt«n*»c  er  c*«r«*T  •^ricMi.  | 

rum  J •tCO.»«.»*T#**»« 

t««.4Tw«t  ec&s  Bcr. 

KC  - 7 *.  *1. 
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^1  Twe"- -fi/fs 
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»•  Oh  «CIIVITT 


EC 


Cr&/r4«T  dO.  «f riCTtrl 


ci»'  <>■  etvilinM 


Field  Quality  & A 
Analyeia  Br.  NFO^ 


Unknovn 


53-40 1 1 2^2 Inner  Spacer 

iKtrieio<  •••*•*  •••'L*  (Krltrtncr) 

•«LT| 

•en  ..  C.  Turner  Non-confonolng  material 

t-  •’i.v  CP- fo'iti.cf  KttJc.  ir  Cn7iT^~ 


.1(1 


1710-315-9562 


10  Dec  It'S 


»(EET  •>  CF 


FIELD  QUALITY  ASSURANO!  PR0GRA.M 


were  Inepected  to  Rev.  M at  Boston  Naval  Shipyard 
v'erc  found  not  acceptable  for  the  following  reasons: 


1)  Boston  Shipyard  Insp.  Report  ^1674 

2)  Boston  Shipyard  spdltr  <>540-2816  of  1 Dec  1969 


de  diemster  is  from  .005  U/S  to  .018  0/S  and  out  of  round, 
sees  ru6ty«  pitted  and  dished, 
in  accordance  with  flatness  requirements. 

material  had  been  preserved  by  NAEC  on  schedule  <>42417-003  of  March  1959. 


is  (1)  and  (2)  are  forwarded  for  further  information. 

NOTES:  1.  "Hold,  Do  Not  Issue"  tag  tU  of  12/3/69 

was  placed  on  auterial.  ^ 

etioN  10  TKi  k-n  T aicoiRcscfi  This  material  is  located  in  Bldg.  <>l99/5th 

floor  - Code  540.  • 

IK  r.ict  iiMcifvt  Unit  Price  of  part  is  $12.00 

4.  Contract  warranty  is  not  in  effect. 


(CONTINUED) 


USA  Arrftovid  co»*TA4ctoA  Acorcs  to  P’acaacc  onc  coNfoACTot  tiiFPLicr  oc^ooouci lo**  op  twt  afpaovcd 
iCM  rirre  covreto  or  tmc  at  imt  tiwc  or  tMir^rNT 


tiowATUAC  Of  coMpAiir  ernsiAi. 


/ ACCO>«**£w0ATl0Nt 


tIftWATUAC  or  OCAS  Aff. 


I C A I KC»  COMWC 


7~fC  c ^ 


r-  „ . 


ri 


! PRESERVATION-PACKAGING  .FHALL  BE  LEVEL  "A”  AS  FOLLOWS:  CLEAN~IN  ACCORDANCE 
PROCESS  OF  SPEC  MIL-P-116E.  PRESERVE  WITH  CORROSION  PREVENTIVE  CO 

SPEC,  HIL-C-16173D.  GRADE  <5  PACKAGE  INDIVIDUALLY  IN  ACCORDANCE  \>aT 

METHOD  /V9-^  OF  SPEC  MIL-P-116E.  ITEMS  PRESERVED-PACKAGED  AS  ABOVE  SHAL 
I PACKED  LEVEL  "B"  FOR  DOMESTIC  SHIPMENTS  AND  LE\'EL  •’A"  FOR  OVERSEAS  SHIFMEN 
FOLLOWS:  PACK  IN  A NAILED  WOOD  BOX,  SPEC  FED  PPP-B-621  CLASS  1 OR  CLASS  2 
HIRED,  GROUP  1 WOOD,  DESIGNED  \7ITH  SKIDS  ON  THE  BOTTOM  AND  BATTENS  ON  TOP, 

I AND  BATTENS  TO  RUN  THE  FULL  WIDTH  OF  THE  BOX  AND  HAVE  ENDS  SQUARED,  BOX  O 
TION  TO  PROVIDE  FOR  A COMPACT  NON-SHIFTING  IXIAD,  CSESO  PART  NU>Bni,  FEDERA 
: NUMBER  AM)  CONTRACT  NUMBER  TO  BE  PRINTED  ON  THE  UNIT  PACKAGE, 


2-ett! 

»t*TC  . I I •«  a 

-•  . * t » » . >«  1 r 
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70- 60^:,''. 


errT  o«  Cl VI siOH 

'ICONTtACT  OP.  ftCMiOULt 

Field  Quality  & 

1 Brutons 

Analysis  Branch 

1 156 

•68-C-2006 

MlrWtNCLATUVl 

Cable 

1720-592-1989 

I 
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1 J.  Yankus  | Inadequate  preservation  j 1 

j.  t i TT?‘K  TT  hci  • f c*’*»*r*c*  u'^Kt'c  "TTitac’*  »f  t«t  ci  s s aV  v"j  ~ 

FIELD  QUALJtTa'sSURANCE  PROGRAJl 

reels  were  inspected  to  Rev.  *'G"  at  Oakland. 

reels  were  found  not  acceptable  for  the  folloiwng  reasons: 

There  is  a definite  lack  of  preservation  present  on  the  w'lre  rope.  Due  to 
8 inadequacy,  the  material  is  in  the  first  stage  of  rust. 

I:  1.  "Hold,  Do  Not  Issue"  tag-<>23  dated  5/13/70  was  placed  on  material. 

2.  This  material  is  located  in  Bldg.  17724. 

3.  Unit  Price  of  part  is  $201.00. 

4.  Contract  warranty  is  not  in  effect. 


/s/  J.  Senkarik 

J.  Yenkus,  ext  3389  ' 

p.rtD  10  1 » ; c‘j*p7**f ^ * 

C 1 I C 1 *■  « « t ct  < £ C J f Y I 

« IP  th£  tf$A  t\  TO  TAcricf  0^  so^^Lifp  fcf  rsoruc*.  io*i  or  af'.i 

vn*,  t*c»*  nice  COvrp},’'  rr  7*»r  pyA  A"  TMt  rt 
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cper coded  


/C/J-  KZP.  TOOC. 


I C.D.  tt  Acc.  Scr-e  B'jI 


D.C*  & Acc.Ser.Cbg.'  Vc  .Q\ 


C.D.G*  L Ace.De««Ci» 


I Serr'.Btil 


Serr.Chjje 


CocD^ncst  Of 


/J/ 


C7  C-13  telS-l 


7-2  I 7-0  iLC;.0 


X I X 


E-28  |K27 


IQL  Qty.  ya  Equip/Vessel/FlU.  /-~' 


r Shii5//ld 


tjty.  Per  Aasy^ 


Qty.  per  Cat. 


Qty.  per  Arr.  C«ar 


Source  Cods 


Unit  urice  ^ 
Bapsirable 


Shelf  Life 


nC90  Actlca 


0. 


EXJR.  nm  RSCCSD  OJD  BRASO  rcffc.<  ly  (Re 


17/(ReT.  B-n)  X&seyly  4«D-1W).C-C502  ' 


I PACai.o  A FRISEBVATIOU  DATA 

i'vation-packacing  shall  be  Level  "A"  as  follows:  Clean  cable  fitting  in  acc 


Process  C-1  of  Spec.  lttL-P-116E.  Preserve  fitting  with  corrosion  preventive 


MIL-C-16173D,  Grade  2 and  wrap  with  grease  proof  barrier  paper.  Spec.  MIL-B 


, securely  actacned  vitn  pressure  sensitive  tape. 


i 1 of  Spec.  HIL-C-16173D.  Items  preserved-packaged  as  above  shall  be  packed 


aek  one  each  cable  on  a cowmerctol  tvoe  reel  tyith  cable  fitting  reeled 


Cover  outer  periphery  of  wire  rope  with  grease  proof  barrier  material,  Spe 


A,  Type  2,  CIasb^,  Cover  outside  diameter  of  each  reel  with  solid  blocke 


tem  Identification;  Federal  Stock  Number  to 


out  on  Note  vl  of  Drawing. 


to  item  loent 


..7-  Af 


j?i  ’/Af  /c  >6.  A Cci  Af.<r/r  . A /> 


So<iA>-  7, 


USD  FOtt  17  (BACK) 


VP 


dHa~*tJitc-Z4Si{ftcv.  2.«a) 
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e«LTi 
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.-.TMctTa 


406402-1 


oiit  aiTaivitirM  VotuticrV*  »e««rt«»n  kUMtii 

Field  Quality  & Meek  Equipaent 
Afaelyle  Br..  iiP-33  |wiS6-41035 


MCHiMCLAtwaf 


Sleeve 


• |>»«  (ithfitcr) 

X? 1 Non-epnfartting  aateriel  _ . 


t«V  • tCfllAk  •ft.ltl 

1710-896-7199 


FIELD  QUALITY  ASSURANCE  PROGRAM 


69-6146  • 
vsitl 


•lEtT 


:a.  were  inapected  to  Rev.  C at  Yokoauka. 

:a.  were  found  not  acceptable  for  the  follewlQg  reaeons: 

The  3.750'^^^  Inside  diameter  is  chrome  plated  and  the  condition  of  the 
-000 

:ing  is  considered  poor. 

All  surfaces  not  plated  are  in  the  second  degree  of  rust  due  to  abMoce 
•reservation. 

This  material  is  in  the  same  condition  as  previously  reported  on  NAEC  RSA 
•3246. 


(COOTINUEO) 


|4«  ICT«0*>  4^4-•«a.«  Vf  C«tP  ja  (nC  * • 


• o«  tM  p^4tr 
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Fas  fAfH  filer  A*.  fa*i  MM  At  twf  TIsAf  rf  j 


«t(iA6fMpr  ei  r.oarfpAur  e»ri€iAk 
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VIAIkATUP 
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•■•Ck  CMCIMtlAJNW  CtfMCKt  APPAOVlb 


/ '' 
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in  a fiberboard  container.  Spec.  Fed.  PPP-B-636.  T^noe  II . Cla 


PPP-T-60.  Type  2.  Class  2.J  Pack  10  each  in  a nailed  wood  box 
PPP-P-621,  Class  i,  group  one  wood ^ designed  and  constructed  ■ 


■ i 1 1 1 T I I 


_ L J-Ugil 

with  Method  «A”  oJC  BRASO  Memo.  3837(6568)  of  IS  Jan  < 


//•j 


> > : f'.Z.  K- 


•■FV 


a.  Outer  periphery  of  reel  docs  not  have  any  greaseproof 
barrier  inatcrial  applied. 

b.  Outside  of  reel  has  half  the  lagging  itissing. 

c.  The  wire  rope  is  in  the  first  stages  of  rust  and  appears 
etched  by  the  rust  in  individual  wires. 


KOTES: 

1.  "Hold,  Do  Not  Issue"  tag  #3  dated  4/30/68  was  placed  on  material. 

2.  This  material  is  located  in  Bldg.  /M23. 

3.  Unit  Price  - $2,170,00 

4.  Contract  Warranty:  No 

«CTt4N  TO  r«t»r«T 

— Is!  FRED  BELFUS  EXT.  3722/3389 


IvO 


■ISO- \AcC-2->3S(abV.  2-tl») 
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E C 


r,‘ii0?.0-c:-9?-1782-KCAG 
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jArrtsting  Ct«r  Rtpair  Free. 


jCit  Ntptir  Procedure 


tCei  Deck  Ceer  A Acc  Ser  Bull 


jCei  Deck  Geer  A Acc  Ser  Chg 


Cel  Deck  Geer  A Ace  Dee  Chg 


iCerviee  Bulletin 


Service  Ch.nge  j.-^  -J  ^.G.  #20? 


Oceign  Chtnge 


Quentity 

per 

Aeeeably 

Quentlly 

per 

CetepuU 

Quenti ty 

per 

Arresting  Ceer 

WeigM 

- WT 

Cubt 

Source  Code 


Unit  Price 


Kept  treble 


•f.fO  I P.A.M.O.S.  Action 


Itotee  * Add-RZF'D  AS  IDZI.TICAL  TO  U05112-35 


FOR  IE.'.'  PROOURE-Etrr  FOR  E^FLRI 


Pecking  end  Preecrvetion  Oete 


; / The  v;ire  rcee  shall  be  Tirot 


■ vith  corrosion  oreveiitivs  t:or;'nound,  Si-'tC.  HllmC-lf  / Grede  1« 


ire  surfaces  and  Tjenetrate  the  crevices  b 


M'oof  barrier  material,  SPEC.  KIL-3-121,  Grad: 


shall  be  enclosed  vith  solid  blocked  vood  shea 


of  Fbeathinc  p.nd/pr  legginj^  shall  be  equal  or  greater  than  that  of  the  o*. 


••that  r.crinal  2"  lur'ber  and  shall  be  positioned 


flcncR 


to  it 


mssmm 


on  recui renonts  of  craving. 
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anRosei 
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FIELD  QUALITY  ASSURANCE  PROGRAM 

eces  inspected  to  Rev.  36  at  Long  Beach,  Calif, 
eces  not  acceptable  for  the  following  reason: 

a.  There  is  rust  on  wires  In  strand.  Rust  appears  on  strands  towards 
de  of  wire  rope.  When  rust  is  wire  brushed  for  removal,  a visual 
ilnation  reveals  wires  and  strands  to  be  etched  or  pitted  because  of  rust. 

IS:  1.  "Hold,  Do  Kot  Issue"  tag  <^4,  dated  1-31-68,  was  placed  on  n^tericl. 

2.  This  material  is  located  in  Bldg.  55. 

3.  Unit  Price  - $316. 

4.  Ko  contract  warranty  in  effect.  , 

/s/  FRED  BELFUS  - Ext.  3722 
/s/  JOHN  BRANCU  - Ext.  3722 
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iS5  pieces  not  acceptable  as  follows: 

I a.  Zinc  chromate  primer  is  peeling  off  and  pieces  are  rusting. 

jNOTE:  1.  "Hold,  Do  Not  Issue"  tag  irZ,  dated  3-31-66,  was  placed  on  materia'. 

j 2.  Unit  Price  - $16.50 

I 3.  Material  is  within  contractual  warranty. 

/s/  J.  Yankus  - Ext.  3722  , 

I 

iKF-o  Ref:  29151tfa  of  29  Mar  1966 


4N0.«>A£C>24St(llCV.  2.««) 
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rACKINC  « AAESCAVATION  DATA 


/_K0  Pa^lIRVATIOt<  RSQUIR^.  PACKAGS  IKOrVIDUALLY-IN  "ACCORDiNTllP'VfTK J-EIKOE 
KIL-P-116-1),-;:'IH  A (yiSaRCIAL  TYP^x^-)'  eo.^P~eox7|  p/.ck;:/5ach  IKVr.'AE 

SP^C«  PPP-B-62r,  GROUP  ONi’  V.'Ooi^>vD2SIGK2D  WITH  SKID S CN  £07 

on  TOP  . SKIDS  Al.!)  Ei/iTfiliS  TO  WDTK  0?  lifYS  ElDS.6Q'J.''JiI 

TO  PROVIDE  TOR  A-gSg/cO/g/.CTTKON  Stn-r;^i:iG_IXL«J^Jj^at----lD2.\'TinCATI0N~, 
NUMBER  IS  TO  BS  ADUa/  TO  ITiy  lEEUTIFlCATION  R£C;UIPX>2NTS  CAlliD  OUT  ON  D 


.■•i}>-<AcC>2  43i'ac.V.  2-<»l 
ii»»a 
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Quantity  pur  Attciabljr 


Cuurc*  Code 


U-.it  P-  iee 


jvice  Chang* 


Repairable 


Ch*lf  Lit* 


,ign  Chang* 


Cub* 


P.A.M.O.S.  Action 


Notes 
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'6cSC^>'‘i 
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WKNO-TN 


_^66->037 


MMitVHCT  m,  AfHCfU  I tliu 


I 


*-’•  ^ k»00790-l  I Socket  Eve  End  FSM  4R.M1710-315-9631 

QUALITY  ASSURANCE  PROGRAM 

10  pieces  inspected  at  Revision  "E"  at  Pliila.  av.il  . ts'  . 

9 pieces  not  ecceptable  as  follows: 

Piece  f/1 

\ 

«*•  3-1/4-6  i'IIS-2  left  hand  threads  and  adjoining  surfaces  contain  a hea\ 

deposit  of  rust;  also  contains  a 1/8"  Inspection  hole  on  the  30“  angl 
surface. 

Pieces  1^-2  to  f/8 

a.  Contain  a 1/8"  inspection  hole  on  the  30°  angle  surface.  Hole  is  net 
shou'n  on  drawing. 

Piece  V 9 

! 

a.  Contains  a 1/8"  inspection  l)61e  as  above  but  with  a broken  drill. 

i 

KOTE:  1.  "Hold,  Do  Wot  Issue"  tag  i^9,  was  attached  to  aaaterial  . 

2.  Material  is  currently  located  in  bldg.  83.  It  was  off*loaded  fro 
l)£S  SHANGRI-LA  (CVA-38). 

3.  Unit  Price  - $45.  j 

/s/  V.  COLUMELLA  - Ext.  3240  ■ 
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UA..Kt«.-.DCA.70  BSASOfOSMlT  ......  JF0.7MEBLY  RNO-NAMC:*”^ 

j AACICINC  4 ARt.CRVATIO.N  CAT. 

Clean  ell  unploted  curfoces  in  occordanca  with  Process  C-1  of  S?SC.  MIL-P-11 

jell  unplated  curfoces  with  cprrosion  preventive  cospound  Spec.  MIL-C-16173C, 

jlp.divldualj.'y  wrap  in  grease  proof  bartler  caterlal  Spec.  MIL~B~‘121 , Grede  "A 
blass  2.  Pack  la  a nailed  wood  boxt  Spsc.  FED.  F?r-E-62lVcioss  1,  (Yc!: 
Droun  one  wood,  designed  with  ekids  on  bottom  ond  bettens  on  ton.  Skids  end 
ifull  width  of  bcQC  erd  have  ends  gquared.  Constnietion  is  to  ^roTide  for  a s 
con  ebiftlpg  load.  Weight  of  container  and  contents  to  be  llaited  to  apprs: 
each.  Itea  Identification  is  to  ba  In  acccrdence  with -f  A"  of  E^ASO_lj 
'of  18  Jan.  1957.  Contract  misber  Is  to  ba  I’tO.  added  to  Item  Id sntifi cation 


QUALITY  ASSURAKCE  mOCRA}l 

:es  iDspected  to  Revision  "G"  at  San  Francisco  Naval  Shipyard, 
res  not  accpetable  as  follows: 

. 20  pieces  are  rusty  due  to  ioproper  packaging  and  preservative. 

. 20  pieces  are  in  first  stages  of  rusting. 

The  20  pieces  are  rusted  on  face  areas. 

1.  "Hold,  Do  Not  Issue"  tag  1^13,  dated  7 Feb  1966,  was  placed  on  atstericl. 

2.  This  caterial  is  currently  located  at  Islias  Creek,  Bldg.  A27,  off 
load  of  USS  CORAL  SEA  (CVA-43). 

3.  Unit  Price  - $6. 

4.  Revision  of  drawing  to  which  naterial  was  manufactured  is  unknowr. 

/s/  John  Brancu  > Ext.  3722 

>f:  261842Z  of  26  Jan  1966 


ItCaiMC  COmhint 


No7  ^CCBFT/?SL^  /ZuST  /S 


// 

/ /Or> 


I r 


27  pieces  hoc  acceptable  as  follows: 


27  pieces  not  preserved. 

27  pieces  rusty  over  entire  part.  I 

i 

"Hold,  Do  Not  Issue"  tag  #7,  dated  18  Jan  1966,  was  placed  on  naCe 
Unit  Price  - $6.40 

Recoesnend  cleaning  rust  from  pieces  and  preserve  as  per  spec. 

Warranty  has  expired. 

/s/  0,  DI  DOMENICO  - Ext.  3722 
/s/  J.  BRANCU  - Ext.  3722 

0521482  of  5 Jan  1966 
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I 4. 
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AMUWfeIGMTIS  NJOMINAL.  WITHCUT'71 
^ ^ AOOWAWCI.  FDR  MAEC-  U5c  ONLY. 

Q^»«ia  Prsrosi  rod  -aHALuoa  ios.nitif’ico  in  accordance  vs, 
INCL0D»K&  COKT5USCT  HO. 
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i 

tMCIf  (/fUT  M.  UfttnM 

TI1U 

7 

504047-1 

Cap  Assembly 

FSN  1710-771-1284 

QUALITY  ASSURANCE  PROGRAM 


Leces Inspected  to  Revision  "H"  at  OAK. 
ieces  not  acceptable  as  follows: 

Piece  ^1 

« I 1-  ■ 

a.  7-7/8''  diameter  x 1/32  deep  c'bore  has  not  been  incorporated. 

b.  Surface  finish* in  9.S02  bore  aopears  to  have  been  reworked  by  hand.  Th 
result  is  an  uneven  surface. 

c.  2.500+*gQ§  diameter  bore  is  2.505.  ! 

d.  63  finish  on  spotface  around  all  ports  is  painted. 

e.  finishes  on  5"  diameter  bosses  are  painted. 

f.  6"  diameter  square  x 1/2"  deep  boss  has  not  been  incorporated.  NOTE:  ^ 
boss  were  to  be  Incorporated,  the  depth  of  the  1-5/6-8  holes  will  be 
undersize.) 

g.  Surface  finish  on  extreme  end  of  cap  is  approximately  125  to  15^- in  11k) 

63' required.  This  surface  is  also  painted.  ' ! 

Piece  <^2  ’ 

a.  7-7/8"  diameter  x 1/32"  deep  c'bore  has  not  been  Incorporated. 

b.  Sixteen  3/4-10  tapped  holes  will  not  accept  "go"  gage  to  required  depth 

c.  Deep  scratches  in  9.502  diameter  bore.  j 

A'.  63.  finish  on  spotface  around  all  ports  In  painted.  . 

e.  63  finish  on  5 diameter  bosses  is  extremely  rusty. 

f.  2.500+.002  diameter  bore  is  2.507. 

^ • UOO  i j 

g.  6"  diameter  square  x L/2  deep  boss  has  not  been  incorporated. 
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".Srt  NASL  (SI)  #65-609.3 


Sheet  2 of  2 She. 


h. 

1. 

j. 


liCTE ; 


2. 

3. 

4. 


Thirs:rfa«^^%:rp:nt:d'  •pproxlmately  125  to  150  in 

■ identified  as  #1  and  #2. 

Hold,  Do  Not  Issue"  tae  #25  dated  n in 
i;nit  Price  - $695.  ’ 11-10-65,  waa^  attached  to  mat 

HaterUl  r.tar=.d'to  BRASO  .tort  fro.' USB  IlCONDEROCA  off-lo.4.d 


/b/  E.  SCHARNAGL  - Ext.  3722 
/a/  F.  BELFUS  - Ext.  3722 


f-6  Ref:  272054Z  of  27  Oct  1965 
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ni  ACCORDANCE  PROCESS  C-5  OF  SPEC.  KIL-P-ll6r.  P.RESERVE  WITH 


SS  INGROUP  PITS  WOOD . DESIC-TTEP  V?ITH  SKIDS  ON  POITOM  /J^D  PATtSITS  ON  '!'0? 


^jaNS  ARS  TO  RUN  FULL  V/IDTH  OF  K)X  A?a)  FAVE  EIJDS  SQUARED.  CONSTRUCTION o«"f 
■SAFE  COMPACT,  NON  SHUTLNG  LOAD.  ITEII  IDENTIFICATIONS? 
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j Unit  Price 
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• V.y  • y/ 7 • J 7 7 

Superi*d«ft 

Suparstdtd  by 

Arresting  Cssr  Reptir  Proc 

V, 

I Cat  Repair  Procedure  ■ 

I • 

j Cat  Occh  Gear  A Acc  Scr  Rull 
Cat  Deck  Cear  A Acc  Scr  Chg 
Cat  l>>ek  Cear  A Acc  Oes  Chg 
j Service  Rulletln 

c,w^A- 

Design  Change 

; 


M-S  cii-tl  C-T  c-13  |c.t3.t  Tc-13  '(X\l  |mk.; 

, < K /X. 

! I -a*»  l^w  I !«.>.■_- 


r h<-5  «-7  RK-7  H<-2  R.2  J,  ,,  t-5  777  , 

■*  hOM  HOO-1  ROD  i ImOD  Morest  **  E 


Quantity  per  Assenbly 
Quantity  par  Catapult 
Quantity  per  Arresting  Cear 
Weight 

II  Cube 


t Source  Code 

'P_  Welt  Price 

Repairable 
3a.  Shelf  life 
,5  P.A.H.D.S.  Action 


• • Notes 

' Tr4-m  

"’evniAf  
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I , Packing  and  PrtsarvatioM  Data 

fan  all  uapa jjted/unplatad  steal  surfaces  fialshed  125  or  finer  in  aecortar 
>cess  C-5  of  Spnc.  MIL-P-116S.  Clean  all  other  wirfaces  In  accordance  with  f 
fsftrve  all  unpalnted/iinplated  steel  surfacea  with  correalon  preventive  ceapov 
»-C-16173C,  Grade  2.  Wrap  preserved  nurfacea  with  greaseproof  barrier  r±  cat 
I-B-121  Grade -A,  Type  2,  securely  attached  with  pressure  aensitive  tape, 
ik  coaplete  easembly  conalstlng  of  one  each  613101-21  ani  613101-2R  PISTON  Ai 
jailed  wood  aheathed  crate.  Spec,  MIL-C-104,  type  1,  Class  1 Or  2,  Style  A. 
>ewbly  to  be  geenrad  within  nhlpping  crate  by  adequate  blocking,  bracing  or  c 

■facea  of  Pleton  Asaeably  having  contact  with  blocking,  bracing  or  cradling  s 

;_ed,  using  eelluloae  cushioning  material  virapped  in  greaseproof  barrier  cgter 

ic.  MIL-B-121,  Grade  A,  type  2,  Class  2.  Construction  of  Crate  shall  provide 
I I 1 T * ! ^ r*  r ■ ■ — — - ■—  .^Esssss* 


'j  •/ 


safe,  non  shifting  load.  I ten  Id  er 
' * Federal  Stock  Number  to  be 


Federal  Stock  Number  to  be.xjbe  adde 
identification  requirements  shouri  on  dr 
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B32:nFi| 
DATE  25  SEPI 


} ROM 

= TO  AS-724 

; SUBJECT  : PRSSEHVATION  AND  PAOCACING  INSTEOCTIONS,  REVISIONS  TO 


WISN  CONTRACT  IS  NBGOTUTED  ON  BRASO  P.R.  201/69,  PART  NIWSSRS 
I 613330-2  AND  613380-3,  THE  POLLOWirW  CHANGES  SHOULD  BE  IN  li.CORPORATID  ON  TH 
I PRESERVATION  AND  PACKAGING  INSTRUCTIONS  DELINIATED  ON  THE  APPLICABLE  DRA’^ING 
AS  FOLLOWS: 


1.  NOTE  9,  11,  PARA.  (2);  CHANGE  PRESENTLY  SPECIFIED  CONFORM  WRA; 
MIL-B-121,  ITPE  II,  <SADB  A TO  MIL-B-131,  CLASS  I,  WITH  TYVEK  B.KCK1NC, 


! 2.  NOTE  9,  11,  PARA.  (3);  CHANGE  SPEC.  mL-C-17l06,  TYPE  3 TO  Ca 

428,  TYPE  1. 


R.  F*  ET.LIS 
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MANUFACTURERS  OF  PROTECTIVE  COATINGS  CONTACTED 


G-1  Aeromarine  Technology,  Inc. 

Box  1396 

Tustln,  CA.  92680 

G-2  Ameron,  Corrosion  Control  Dlv. 

201  N.  Berry  St, 

Brea,  Calif.  92621 

G-3  Carboline  Co. 

328  Hanley  Industrial  Court 
St.  Louis,  Mo.  63144 

G-4  Devcon  Corporation 

Danvers,  Mass.  01923 

G-5  Devoe  and  Reynolds  Co. 

414  Wilson  Ave. 

Newark,  N.J.  07105 

G-6  Harco  Corporation 

4600  East  71st  Street 
Cleveland,  Ohio  44125 


G-7  Metco  Inc. 

1101  Prospect  Ave. 
Westbury,  L.I.  ,N.Y.  11690 

G-8  Newage  Industries  Inc. 

815-6  Greenwood  Ave. 
Jenklntown,  Pa.  19046 

G-9  Palmer  Products  Inc. 

Worcester,  Pa.  19490 


G-10  Phlla.  Resin  Corp. 

P.  O.  Box  454 
20  Commerce  Drive 
Montgomeryville,  Pa.  18936 
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APPENDIX  G (Cont’d) 

MANUFACTURERS  OF  PROTECTIVE  COATINGS  CONTACTED 
Quelcor  Inc. 

Paper  Mill  Road  and  Baltimore  Pike  — p.  O.  Box  33 
Media,  Pa.  19063 

Spraylat  Corporation 
One  Park  Ave. 

New  York,  N.  Y.  10016 

Thermo  Cote  Inc. 

798  21st  Ave. 

Patterson,  N.  J,  07513 

Tretolite  Div. 

Petrolite  Corp. 

369  Marshall  Ave. 

St.  Louis,  Mo.  63119 

U.  S.  Polymeric 
700  E.  Dyer  Rd. 

Santa  Ana,  Calif.  92707 

WD-40  Company 
5390  Napa  Street 
San  Diego,  Calif.  92110 

Wisconsin  Protective  Coating  Corp. 

Green  Bay,  Wise.  54305 
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APPENDIX  H 

NEW  CORROSION  CONTROL  TECHNIQUES  AND 
DATA  MILITARY  AND  COMMERCIAL 


n 


"Keeping  Corrosion  Under  Control"  Machine  Design,  Magazine 
(9-71) 

"179  Years  In  Sea  Water"  Materials  Protection  and  Performance, 
Publication,  Vol.  1 (1-73)  No.  One 

"Effect  of  Metallic  Coatings  and  Zinc  Rich  Primers  on  Performance 
of  Finishing  Systems  for  Steel"  Materials  Protection  and  Performance, 
Publication,  Vol.  11  (8-72)  No.  Eight 

Marine  Corrosion,  Materials  Protection  and  Performance,  Vol.  12 
(1-73)  No.  One 

Corrosion  Rates  of  Metals,  Machine  Design  Magazine  (11-73); 
Application  Technique  for  Aluminum  Coatings,  Claremont 
Polychemical  Corp. 
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orrosion 
ohtrol  I 


Almost  every  corrosion 
problem  can  be  solved 
by  a generous  applica- 
tion of  money.  But  in 
workaday  industry, 
the  trick  is  to  meet 
service  requirements 
with  the  most  economical 
materials  possible. 

RONALD  tCHOL 
Associate  Editor 
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Any  ooNSOMOt  Meiaf  the  nlt-nvaged  cvt  on  ‘ 
Northern  itTMts  or  the  rutted  air-conditioner  bous- 
infs  on  coastal  cottages  finds  it  hard  to  cheer 
industry’s  skill  at  combating  corrosion.  But  pre- : 
dsaly  bocause  of  the  corrosive  blight  so  obvious  ' 
in  day-UKlay  living,  industrial  laboratories  have 
been  spurred  to  find  better  methods  to  stop  the 
unholy  alliance  of  ozygep  and  metaL  ! 

Corrosion,  to  be  sure,  is  far  from  being  under  oon- 
troL  Especially  for  metals  ertposed  to  salt  environ- 
ments,  protective  measures  are  costly  and  not  totally  j 


Under 

effective.  Also,  the  dangerous  and  insidious  form 
of  deterioration  called  stress  corrosion  still  plagues 
missiles,  aircraft,  nuclear  reactors,  and  other  high- 
sUength  structures.  Yet  the  persistent  and  n»gip"g 
lonns  of  workaday  corrosion  that  afflict  common  j 
steels,  aluminums,  and  other  commercial  metals  j 
are  now  being  contained  much  more  sueceasfully  : 
than  in  the  past  j 

Wh»ro  LotvCwsf  Counts 

I. 

Nobody  in  tbe  fiercely  competitive  automotive 
and  appliance  industries  throws  money  around 
needlessly,  so  some  clues  to  the  best  measures  j 
for  controlling  corrosion  under  Intensely  coct-eensi-  j 
tive  conditions  can  be  found  in  approedtes  used  : 
in  autos  and  appliances. 

Tbe  sah  air  of  coastal  regions  and  tbe  sulphur- 
dioxide  laden  air  of  industrial  areas  have  alweys  j 
. caused  corrosion  on  automobiles.  But  what  brought 
the  problem  to  a bead  is  the  heavy  use  of  salt 
on  winter  roads,  particularly  in  the  Great  Lakes 
area.  ' ■ 

Automobile  designers  apply  a -variety  of  cost- 
ings, each  tailored  to  the  severity  of  corrosion 
encountered  at  various  locations  on  a car.  Ordinary' 
sheet  steel  not  particularly  prone  to  rust  is  simply 
treated  with  a zinc-iron  phosphate  conversion 
coating,  and  then  sprayed  or  dipped  with  prir-.er 
I and  finish  coats  of  paint  Primary  purpose  of  'tte 
phosphate  pretreatment  is  to  provide  a surface 
that  the  paint  can  adhere  to,  a^  to  prevent  cor-. 
Tosion  from  spreading  if  it  abould  find  its  way! 
through  an  opening  in  the  paint  . I 
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! Where  eli^tly  more  -protection  ii  needed  end 
:«^ere  weld>throu^  cheraeteristics  are  not  re-' 
quired,  zine-chramate  ptlmera  are  -used.  Zieo-rich 
paint!  are  used  srticre  sdU  freater  protection  is 
needed.  The  tnetalUc  zinc  in  these  paints.  If  it 
constitutes  at  Jeast  about  85%  of  the  pigment, 
sets  up  an  electrolytic  sacrificial  action  that  pro- 
tects the  base  steel  by  a medtanism  similar  to  the 
one  that  protects  galvanized  or  zinc-coated  steel, 
i Finally,  galvanized  steel  is  used  where  utmost 
’protection  is  needed.  Each  step  provides  greater 
jprotection,  but  at  progreasivdy  greater  cost. 

I One  company,  Chrysler  Coip.,  also  uses  sacrificial 
lanodes,  rather  than  a to  prolong  the  life 

'Of  leaf  springs.  Thin  strips  of  zinc,  placed  between 
'the  leaves,  set  up  a sacrificial  electrolytic  action 
that  retards  corrosion. 

Exhaust  systems  present  a different  challenge 
because  of  high  heat  and  acids  that  form  from 
combustion  byproducts.  Here,  galvanized  steel 
provides  only  about  a 20%  improvemrot  in  service 
life  over  bare  steel,  so  aluminized  steels  are  used. 
Ixhese  steds  more  than  double  the  average  service 
jlife  of  bare  steel  And  to  provide  even  greater 
protection  on  the  ‘'cold'*  side  of  the  muffler, 
chromized  steels  are  used. 

One  problem  not  completely  resolved  concerns 
the  corrosion  induced  fay  stainless  steel  trim  in 
adjacent  steel  sheet  metal  (which  sacrifices  to  the 
more  noble  stainless).  Backing  the  trim  with  non- 
conductive  plastic  tasteners  or  with  a sacrifidal 
layer  of  aluminum  is  a solution  being  tried  to 
protect  the  adjacent  body  steel 

Plastics  also  are  used  on  some  cars  as  corrosion- 
fighting  fender  liners.  But  fadgh  cost  and  manu- 
facturing problems  keep  most  producers  oriented 
jtoward  steel  in  this  application. 

kThe  most  important  emerging  development, 
owever,  is  the  electrodeposition  of  paint,  some- 
jtimes  called  paint  plating.  In  this  process,  parts 
iare  submerged  in  a paint  bath,  and  electric  current 
lis  then  applied  to  paint  and  worlq>iece  so  that 
^'nt  solids  arc  deposited  or  *^Iated’’  onto  the 
part  eleetrolytieally. 

f The  main  advantage  of  this  technique  is  the 

Icomplete  and  thorough  coverage  it  provides.  As 
liurfaces  are  covered,  they  become  insulators  and 
^ttract  less  paint,  while  areas  with  little  or  no 
coverage  continue  to  attract  the  charged  solids 
^tU  they  too  are  covered.  The  coverage— and 
Iresulting  corrosion  protection — are  so  good,  in 
{fact,  that  electrodeposition  may  place  painted  steel 
in  many  applications  now  dominated  by  galvanized 


HoaMwHn's  Cowsinii  TwsI 

The  most  corrosion-prone  home  appliance  is  the 
automade  washer,  ‘^th  the  repeated  exposure 
to  water,  humidity,  and  detergents,  the  washer 
makes  a pretty  good  corrosion-test  cabinet,**  says 
one  engineer.  The  only  thing  missing  Js'salt  and 
outdoor  exposure,  but  these  ingredients  show  up 
in  the  en^^nment  of  window  air  conditioners 
operating  near  the  ocean.  So  in  washers  and  air 
conditioners,  appiiance  builders  nin  most  of  the 
gamut  of  corrosive  ^ects. 

Much  to  their  credit,  appliance  designers  have 
pretty  wril  come  to  grips  with  the  problem.  In 
fact,  the  major  trouble  identified  by  a corrosion 
e.xpert  at  one  company  is  far  from  earth-shaking. 
It  is  simple  edge  corrosion  that  creeps  inward 
from  the  edges  of  trimmed  sheet  metal.  It  is  un- 
desirable only  because  it  mars  appearance. 

The  cause  of  edge  corrosion  is  inability  to  get 
complete  paint  coverage  on  trinuned  metal.  One 
solution  is  to  borrow  a leaf  from  the  automaker's 
book  and  use  electrodepositiozL  Edge  protection 
with  this  process  is  dspeciaily  good  because  the 
current  density  — and  thus  paint  deposition  — are 
highest  at  edges. 

Another  major  problem  recently  solved  by  wash- 
ing-machine producers  concerns  cort^on  caused 
by  water  and  detergents  in  zinc  die-cast  pump 
housings.  Several  companies  overcame  the  prolv 
lem  by  switching  to  injection-molded  glass-rilled 
plastic  housings. 

Some  engineers  expect  an  increase  in  the  use 
of  plastics  to  control  corrosion  in  functional  parts. 
However,  they  recommend  caution  in  substituting 
plasties  for  metal  since  plasties  have  their  own 
particular  drawbacks. 

So  that  air  conditioners  can  bold  up  under  the 
general  effects  of  outdoor  exposure,  housings  are 
usually  made  of  galvanized  steel.  Electrodeposi- 
tion of  paint,  however,  is  now  opening  the  possi- 
bility of  substituting  ordinary  painted  steel  for  the 
more  costly  galvanized  material. 

The  corrosive  conditions  for  clothes  dryers,  re- 
frigerators, and  ranges  are  not  as  severe  as  those 
{for  washers  and  dishwashers,  so  manufacturers 
take  advantage  of  this  fact  to  save  money  on  the 

t -finishing  treatments.  A dryer  or  a range,  for  ex- 
mple,  might  get  an  ordinary  iron  or  zinc  phos- 
phate pretreatment,  while  the  washer  and  dish- 
washer nstially  get  a more  costly  microcrystalline 
zinc<alcium-phosphate  treatment. 

I At  least  two  major  treatments  are  used  for  the 
inside  tubs  of  dishwashers,  which  are  subjected 
hot  only  to  strong  detergents  and  hot  water,  but 
also  to  a high-temperature  bake-off.  Some  manu- 
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factorers  feel  that  plastic-coated  steel  is  satis- 
' factory  here,  while  others  elect  to  use  porcelain 
'enameled  steel. 


M«kiB9  ■ Finish 

I 

The  paints  applied  to  appliances  are  also  tailored 
to  the  end-use.  Interior  components  not  visible  to 
the  casual  viewer  simply  receive  a primer.  An 
epoxy  primer,  for  example,  is  commonly  used. 
Some  epoxies  and  urethanes,  however,  tend  to 
yellow,  so  many  companies  do  not  specify  them 
for  finish  coats  or  exterior  surfaces  where  color 
retention  is  important.  Thus  acrylics,  which  are 
more  expensive,  often  are  used  for  the  finish 
exterior  coat. 

Air  conditioners  are  unique  among  home  ap- 
pliances in  that  they  must  withstand  direct  ex- 
posure to  sunlight  in  addition  to  rain,  snow,  and 
■ occasional  industrial  or  salt  atmospheres.  Manu- 


jfacturers  of  air  conditioners  generally  shy  away 

Em  epoxies  for  parts  exposed  to  sunlight  because 
raviolet  radiation  causes  chalking  and  a powdery 
>k  in  epoxies.  Although  the  chalking  adheres 
jtightly  and  acttially  provides  superior  corrosion 
resistance,  homeowners  don’t  care  for  the  ap- 
pearance. As  a result,  the  acrylics  and  alkyds  ere 
normally  used.  Some  designers,  however,  are  think- 
ing of  switching  to  epoxies  anyway — and  then 
implementing  an  “educational  campaign"  to  assure 
the  buyer  he  is  getting  a good  finish. 

Many  times,  a minor  amount  of  corrosion  car. 
be  tolerated.  In  refrigerators,  for  example,  most 
of  the  functional  parts  are  hidden  from  tnew.  Since 
the  corrosive  environment  is  not  severe  and  the 
Tesulting  oxidation  is  usually  only  superficial,  the 
, finishing  specifications  can  be  quite  loose.  In  short, 
if  the  rust  doesn’t  bother  anyone,  don’t  worry 
about  it. 

The  same  is  true  in  automotive  parts.  Aluminum , 

3 


J.Nt)>.'<AcC-Z4$$(a£V.  2-68) 


TbRXeSlON  CONTROL 


APP,  H-1 


NABC-ENG-7818 
PAGE  H-5 


'die  castings  used  under  the  hood,  for  example,  if 
left  unprotected  acquire  rather  unsightly — but 
functionally  harmless— splotchy  white  corrosion 
products.  If  the  part  is  high  in  the  compartment 
where  it  is  seen  every  time  the  hood  is  opened, 
it  generally  is  finished  with  a conversion  coating. 
I If  it  sits  low  in  the  compartment  and  is  not  gen- 
jerally  on  view,  it  probably  receives  no  surface 
! treatment  at  all.  The  exceptions  are  zinc  die  cast- 
lings, which  usually  are  at  least  conversion-coated. 


r Finally,  T^es  316  and  317" with  18%  chromium 
|and  12%  niclcel.  are  the  costliest  (at  prices  of 
around  $1.00  to  $1.60  per  pound)  and  most  cor- 
rosion resistant.  These  grades  commonly  are  used 
iin  sea  water  and  in  certain  acid  environments. 

I Stainless  steel  generally  has  good  corrosion  re- 
sistance in  oxidizing  environments  because  an  oxide 
film  on  the  metal  provides  resistance  to  further 


Stainloss  and  Not  So  Stoinloss 

When  conversion  coatings,  paint,  zinc  coatings, 
or  aluminum  coatings  don’t  fill  the-  bilL  for  protect- 
ling  steel,  the  logical  next  step  is  to  investigate  | 
stainless  steels.  There  are  more  than  60  grades  of 
stainless  steel  availsbie  in  a wide  range  of  prices. 
The  expensive  ones  provide -excellent  corrosion 
resistance,  while  the  lower-cost  varieties  aren’t 
'quite  so  "stainless.” 

The  factor  that  indicates  the  corrosion  resistance  \ 
of  a stainless  steel  essentially  is  its  chromium 
content;  the  more  chromium,  the  more  corrosion 
resistance.  The  grades  generally  considered  to  have 
high  corrosiOh  resistance  contain  from  about  11% 
to  30%  chromium.  Grades  near  the  low  end  of  this 
range  cost  the  least  and  usually  are  chosen  merely 
for  their  lustrous  appearance.  Grades  near  the ; 
high  end  provide  maximum  resistance  to  corrosion 
burare  quite  expensive.  r- 

For  years,  the  lowest  standard  grade  was  Type 
410,  with  12%  chromium  and  which  sells,  for  about 
53  cents  per  pound.  This  grade  is  widely  used 
for  machine  parts,  chute  liners,  fasteners,  slides,, 
and  other  such  parts  requiring  a bit  more  cotto- 
sioa  resistance  than  ordinary  steels, 
j Recently,  ’’muffler’’  grades  with -9%  to  11% 
ichromium  have  been  introduced  at  prices  of  about 
i32  cents  per  pound.  As.  the  name  implies,  these  i 
'lower  grades  sre  used  chiefly  for  exhaust  compo- 
nents on  sutoraobiles.  They  ere  not  wdl  suited 
ito-  decorative  uses  because  they  tend  to  look 
Istreaky,  especially  if  polished,  end  in  silt  air. they 
'take  on  a li^  rust. 

After  Type  410,  the  next  major  jump-' in  cost: 
and  performance  is  to  the  famous  18-8  series,  in-| 
eluding  Type»  302  and  304.  with  18%  chromium 
and  8%  nickel.  These  provide  significant  coiro-j 
|sion  resistance  and  are  widely  used  in  food  andj 
beverage  - processing  machinery,  pbannacentieal  | 
processing  equipment,  medical  equipment,  some 
household  appliances,  and  in  ardtutectural  trim. 
'But  the  cost,  St  about  60  cents  per  pound.  Is 
'roughly  twice  that  of  the  lowest  gradas. 


Electrodeposition  produces  a vast  improvement  in  t 
corrosion  rcsistince  of  painted  turfeccs.  These 
enclosures  for  electronic  controls  are  being  peinted 
by  electrodeposition  et  the  General  Electric  General 
Purpose  Control  Oepertment. 


mm 


llli 


Every  ether  leaf  in  this  disassembled  automobile 
aor^g  is  a zinc-alloy  interleave  that  inhibits  cerrosioa 
in  tha  staal  main  laavet.  After  99,573  miles  of 
tasting  by  tha  Chrysler  Corp.,  the  corroded  ends  of 
the  interleaves  reveal  sacrificial  action. 
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^ No  firm  solution  is  yet  in  sight,  but  two 

proaches  are  to  find  better  materials  or  to  regulate 
deterioration.  Stainless  generally  resists  nitric  acid.|  operating  conditions  so  that  they  do  not  promote 
for  example,  but  hydrochloric  acids  attack  it,  and;  corrosion  so  readily. 

c.hlorides  pit  it.  It  can  withstand  either  extremely'  The  problem  is  further  compounded  by  the  fact 
dilute  or  extremely  concentrated  sulphuric  acid,  that  turning  to  stainless  steel  probably  won't  offer 
but  middle>range  dilutions  attack  it  a solution  because  chlorides  cause  stress-corrosion 

Stainless  steels  with  less  than  16%  chromium  cracking  in  these  alloys.  Even  more  expensive 
acquire  some  rust  in  sea  water,  but  the  initial  nickel  alloys  would  probably  do  the  trick,  but  then 
staining  doesn’t  progress  much,  and  the  metal  there  is  the  question  of  whether  the  high^cost  could 
maintains  its  corrosion  resistance.  However,  ma-  be  justified. 

rine  organisms  cannot  be  allowed  to  grow  on  the  Another  avenue  being  investigated  is  the  use  of 
, metal  because  they  induce  pits  which  break  down:  scrubbers  to  remove  harmful  agents  after  they 
^the  corrosion  protection.  I leave  the  boiler.  But  the  sulphur  dioxide  and  chlo- 

Ii  stainless  steel  does  not  provide  enough  cor-i  rides  in  the  gases  make  the  water  in  the  scrub'oers 
rosion  protection,  the  next  choice  is  usually  a i very  acidic.  These  adds  attack  virtu^y  all  corn- 
high  nickel  or  a.  cobalt-base  alloy.  This  puts  you;  monly  used  metals.  As  a result,  plastics  are  being 
jin  a cost  range  of  about  S2.00  per  pound  and  up.!  investigated.  They  hold  up  fairly  weU  so  long  as 
Or  perhaps  titanium  might  be  called  for.  Titanium,  6o  not  overhMt  And  so  it  goes,  each 

in  fact,  is  one  of  the  best  of  the  common  metals  proposed  solution  bringing  its  own  set  of  draw- 
!for  resisting  salt-water  corrosion.  Or  maybe  some  backs  and  potential  failings,  until  hopefully  some 
jOther  corrosion-resistant  materials  such  as  silicon-  material  or  mix  of  materials  will  be  found. 


irc.-is,  graphite,  and  zirconium  may  be  suitable. 

Fmaliy,  at  the  top  of  the  order— 4s  far  as  re- 
sistance to  acid  corrosion  is  conceraed-^s  tantalum, 


Other  corrosion  problems  lurk  undetected  for 
years,  only  to  surface  later  when  remedies  are  dif- 
ficult. Some  of  the  earliest  nuclear  reactors,  with 


;the  workhorse  of  the  chemical  industry  for  coping  years  or  so  service  behind  them,  are  beginning 
(with  acid  environments.  Although  practically  aj  to  age  a bit.  And  some  of  the  stainless  steel  piping 
[semipredous  metal,  it  is  widely  used  and  has  a I ^bese  reactors  is  developing  stre$s<orrosion 
resistance  to  add  rivaling  that  of  glass.  In  fact.j  cracks  a long-term  corrosion  problem  not  fore- 
jthe  biggest  competitors  with  tantalum  in  the'  when  the  reactors  were  built. 

Ichemical  field  are  glass  and  two  plastics,  poly-IAn  Elusiv*  Optimum 
ivinylchioride  and  Teflon.  Tantalum,  however,  is' 

not  universally  corrosion  resistant  because  it  is!  Even  when  virtually  complete  control  of  Mr- 
.'sttacked  by  strong  alkalies.  But  alkaline  materials possible,  finding  the  most  economical 
■provide  no  particular  problem  in  corrosion  engineer- control  often  is  difficult.  If  you  want 
ing  because  they  can  be  handled  quite  well  by  com- '^c^S-lasting  bright  trim  on  a product,  should  you 
mon  grades  of  steel.  plated  steel  or  stainless  steel?  If  you  want 

; corrosion-resistance  on  some  machine  part,  should 

The  Cost  Crunch  in  Action  jyou  use  el^troless -platog.  or  should  you  fiame- 

! spray  it?  The  answer  hinges  not  only  on  the  per- 

Manv-perhaps  most— corrosion  problems  of  each,  but  on  whether  the 

combated  simply  by  trying  one  material  after  an- equipment  is  avaUable. 
o'Jier  until  the  right  combination  of  cost  and  cor-,  Some  manufacturers  admit,  for  example,  they 
rosion  resistance  is  found.  Thus,  some  of  the ‘’“‘ber  use  galvanized  steel  rather  than  con- 
most  difficult  design  jobs  involve  trving  to  provide  conversion  coatings  and  paint,  but  they 

the  proper  cost-effecUveness  on  the  first  go-around.  ® sy®ten  by  tbeir  investment  in 

A case  in  point  involves  pollution-control  work,  P‘»"t  faciUties.  By  the  same  token,  some  would 
and  specL'ic^  the  design  of  waste-heat  boilers.  “®®  electrodeposition  instead  of  more 

The  objective  with  these  boilers  is  to 'bum  garbage  ‘^os^y  galvanized  steel,  but  again  are  committed  to 
ard  dried  sewage  to  produce  steam  which,  in  turn,  ® approach  because  they  don't  have  the 

jwould  Lher.  be  used  to  generate  electric  power,  i^q^ment  required  for  a change. 

"The  corro.sion  problems  involved  in  the  opera-'  battle  of  the  pocket^k  goes  even 

tion  of  these  boilers  can  be  quite  severe."  accord- >yo"'i  engineering  data  and  teoulations.o. 
i.nS  to  a researcher  at  Battelle  Columbus  Labora-  costs.  Through  it  aU,  knowledgeable  out- 

tories,  where  studies  are  underway  to  find  a 'sixers  give  industry  high  marks  for  its  work 
so: -tion.  The  waste  materials  to  be  burned  con-!«E“‘"St  corrosion.  A scientist  at  an  independent 
lain  many  rvpes  of  salts  and  chemicals,  which ' laboratorj'  sums  it  up  this  way:  Engi- 
,are  carried  by  the  flue  gas  to  the  boiler  tubes  I ''®««  *" by  very  hard  to  control  corrosion, 
biiere  they  cause  accelerated  corrosion.  b * surprising  how  hard  they  trj'.  i 


The  Cost  Crunch  in  Action 
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179  Years  in  Sea  Water  ? 


CARROCM.  WAKEMAN.*  JOHN  W.  STORER.**  and  OHVAL  E.  LIODELL* 


Co/iofitiOAt)  methods  of  in^loei  eorrotion  prenetion  trt 
berh  cumM/’io/n*  and  utpmntiitt,  ond  many  art  nor  apph- 
capla  to  tha  protaetion  of  in-plaea  piling.  An  inraatigation 
coloring  mtya  than  25  yaart  hot  thown  that  with  a noral 
patantad  mathod  of  protaeting  ttaai  pilai  in  ptaea.  a 
minimum  aofyica  Ufa  of  at  faoat  25  yaart  with  litt/a  or  no 
mainttnawca  can  ba  aapaetad. 


'is  THERE  I mairtt#n«nc«  pfoetdurt  whidi  will  guarantee 
a life  of  179  years  fortHn  wall  <0.048'inch)  steel  tubing  in 
sea  ¥»»tef?  Peitiaps  not  yet,  but  te«i  of  steel  pipes,  pH 
protected  by  30>mil  wrappers  of  polyvinyl  chloride,  had  a 
corrosion  rate  of  0.0002  inch/yeer  (ipy).  The  success  of 
field  and  laboratory  teats  provides  a definite  potential  for 
the  economic  protection  of  steel  piles  against  corrosion. 

Wrapping  Proeadure 

Briefly,  the  Pila-Gardf  method  is  to  encircle  tha  piles 
with  polyvinyl  chloride  (PVC)  wrappers  stiffened  by  rigid! 

1 longitudinal  pole  pieces.  The  pole  pieces  are  mated  endi 
'rolled  up  by  means  of  a ratchet  wrench  to  provide  a tight 
! fitting,  smooth,  wrinkle  free  encaserrwrtt  that  creates  Si 
{hermetic  seel  around  the  pile.  The  wrappers  are  provided | 
with  watertight  seels  at  the  top  and  bottom  of  the  module | 
j and  further  secured  to  the  pile  with  metal  ber>ds.  This  is  the| 
j same  proven  process  that  has  been  used  commercially  for 
I tne  successful  protection  of  wood  piles  against  anack  by  ^ 

I marine  borers  since  1957.  The  method  enables  one  or 
I men  to  attach  a modular  wrap,  up  to  16  ft  long,  either  j 
1 above  or  below  water,  in  a matter  of  minutes  (Figures  1 and  i 

P’-  . ' 

I Initial  studies  of  wrapped  wood  piles  shovved  that  it 
was  easy  to  create  positive  seals  which  would  prevent  either 
'oxygen  or  water  from  reKhing  the  substrate.  This  develop- 
ment fed  to  the  same  wrapping  procedure  for  the  corrosion  I { 

|protection  of  steel  members  in  an  aqueous  environment.  |1  APP.  H-2 
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TASLE  1 — Rttults  of  Quantftativ*  Corrotion  T«fU 
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acorvomical.  The  most  important  applications  would  b 
encasement  of  steel  piles  under  wharfs  and  offshore  dr 


rT',  '^'9*,  especially  where  conventional  protective  metho 

kOB 

the  intertidal  and  splash  zones  give  uncertain  results 
very  high  cost. 


Steel  piles  will  not  corrode  in  a marine  eovironmi 
they  are  wrapped  with  PVC  in  the  manner  prescribed  ir 


V/hen  the  i^raps  were  removed,  the  steel  pipe  under- 
neath was  silver  bright  with  no  visible  signs  of  corrosion.! article;  a minimum  service  life  of  at  least  25  years  c 
Sanding  marks  were  as  evident  as  they  were  prior  to  the. expected  with  little  or  no  maintenance, 
test.  The  coupons  were  remeasured  and  reweighed.  Corro-i  Wrapping  in-place  piles  costs  much  less  than 
sion  rates  computed  from  the  data  shown  in  Table  1 were  ventional  coatings  because  (1)  materials  and  labor  cos 


as  follows:  Coupon  3,  0.0001  ipy;  Coupon  4,  0.0003  ipy;  somewhat  lower  than  with  the  usual  coatings,  (2) 


3”  black  steel  pipe 


Coupon  5,  0.0003'  ipy;  and  Coupon  6,  0.0002  ipy.  Coupon,  superficial  cleaning  of  the  piles  to  remove  sharp  projec 
3 had  been  alone  under  the  lower  wrap  which  had  trapped  a is  necessary,  (3)  a modular  wrap  can  be  applied  to  a 16 
smaller  amount  of  water  and  less  oxygen.  j irvplace  pile  (in  the  air  or  under  water)  in  from  20  i 

i The  smaller  arnoum  of  corrosion  indicated  by  these  low!  mirtutes,  and  (4)  the  surface  of  the  piles  do  not  have 
rates  was  believed  to  be  due  to  a very  small  leakage  of  water  dry  in  order  to  apply  the  protective  wrap, 
through  the  plastic  wrinkles  beneath  the  end  seal  bends,  it 
being  difficult  to- provide  hermetic  seals  on  3-inch  test  pipe. 

It  is  very  unlikely  that  wrinkias  would  develop  on  larger 
diameter  piles.  Uhlig*  reports  the  corrosion  rate  of  pickled 
steel  in  sea  water  at  Cape  May,  N.  J.,  to  be  0.0038  ipy  for 
continuously  immersed  steel. 

When  these  test  results  ere  interpreted  from  a practical 
standpoim,  it  may  be  seen  that  the  average  life  expectancy 
of  a PVC  protected  pipe,  of  the  thickness  given  in  these 
'tests,  would  be  about  179  years— providing  the  PVC  jacket 
would  remain  intact  that  long.  Prom  past  experience,  the 
lanticipated  service  life  of  a PVC  membrane  should  be  well 


Ox's 


iover  35  years.  No  tests  to  date  'have  limited  the  life  of  PVC. 


r “i  iJ  Aluminum  bands  Foam  wals 
Coupon  6 


.Controls 

The  ends  of  the  test  pipe  were  not  wrapped.  This  was 
to  compare  the  corrosion  rate  of  bare  steel  with  that 
protected  by  PVC  in  exactly  the  seme  environment. 

The  bare  and  of  one  of  these  pipes  was  cut  in  two  after 
its  1-year  exposure.  The  corrosion  rate  of  the  bare  steel  was 
0.016  ipy.  with  a predicted  life  of  2.8  yeers.  This  compares 
with  a rata  0.0002  ipy  on  steel  protected  with  a PVC 
wrap-prediciad  life— 179  years. 

The  very  low  corrosion  rate  of  the  unprotected  steel 
was  somewhat  of  a surprise  as  it  turned  out  to  be  only 
about  1/3  of  the  rate  reponed  by  others  for  similar 
locationv  Evidemly,  the  marine  fouling  animals  (prolific  in 
the  deer  water  off  Cataline)  had  offered  a measure  of 
protection. 

Based  on  the  extremely  successful  results  of  long  term 


Tidt  line 


Role-up  pole  piece 
PVC  wrap 


6 


Section  A-A 


{—  PVC  wrap 
Coupon  S 
Aluminum  bend, 

no  seal 


Coupon  4 

^Aluminum  bands 
Foam  wall 


PVC  wrap 
Coupon  3 


Aluminum  band 
rto  ital 

Bonom  line 


service  testing  -Jnd  detailed  examination , of  commercial  3 — Ten  eswenWy  for  quanriutive  nwaeuremenfi' 
installations,  the  PVC  wrapping  of  submerged  metallic  «>'ro»ion  io»  under' PVC  wrap, 
structures  has  proven  to  be  completely  feasible  end 
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Effect  of  Metallic  Coatings  and 
Zinc  Rich  Primers  on  Performgnce 
of  Finishing  Systems  for  Steel 

M.  H.  SANDLER,  V.  S.  Amy  Aberdeen  Research  and  Developrnent  Center, 

Aberdeen  troving  Ground.  Md. 


VJlLlTARY  VEHICLES  ire  exposed  to  i wide  vxriety  of.  iield  rite  U approxinutely  1/2  mile  inland  fror 
cct?o'ti've~climit>c  environments.  Among  the  more  severel  breakwater  and  is  subject  primarily  to  rain  and  sur 
^exposures  are  salt  atmospheres  such  u tea  coast  sites ind^  rain  forest  site  is  approximately  4 miles  inland  i 
.humid  tropical  weather  conditions.  In  November,  196S,the|  tropical  evergreen  forest  composed  basically  of  3 ti 
Coaling  and  Chemical  Laboratory  was  requested  by  the  uj  tree  growth  ranging  from  20  to  12S  ft  in  height 
S.  Army  Tank-Automotive  Command  (TACOM)  to  conduct  exposure  here  is  primarily  humidity  and  rain, 
an  exposure  proaratn  to  determine  the  effect  of  metallic; 


coated  ateeli  and  Unc  nch  primers  on  tne  corrosion  Specimens 

behavior  of  finishing  systems  for  automotive  ussltfixposed  .pecimens  were  4 x 12  inch  panels  t 

to  severe  cUmatic  conditions.  i foUowing  metaU: 

The  .ttgPitll  lilM  telected  were  a breakwater  marine!  , ^old  rolled  steel.  No.  20  gage  (Federal  Specia 
with  very  high  atmospheric  salt  content,  an  open  field,  andl  oo.S-<5981 


The  .ggPWM  HIM  seteaeo  were  a oreaxwater  mannei  , ^old  rolled  steel.  No.  20  gage  (Federal  Specia 
with  very  high  atmospheric  salt  content,  an  open  field,  and  qq.s^98). 

a rain  forest  located  at  Fort  Sherman,  Panama  Canal  Zone.  2.  Hot  dip  galvanixed  cold  rolled  steel,  20 
For  temperate  tone  exposure,  the  test  fence  at  Aberdeen  commercial  quality,  1.25  oz/sq  ft  (O.S-1.0  mil  zinc/sid 
Proving  Ground,  Md.  was  used.  Paruma  is  considered  3 Electrolytic  zinc  coated  cold  rolled  steel  wit 
representative  of  most  tropical  environments,  having  con-  ^ji  plate/ride.  Minimum  coating  weight  0.10  oz 
ristently  high  but  not  extreme  temperatures,  high  humidity,  4_  Aluminized  steel.  Type  1,  20  gage,  hot  dip  c 
and  abundant  rainf^.  The  Fort  Sherman  area  averages  „„  iK>th  rides  with  aluminum  silicon  alloy.  Approx 
approximately  130  inches  Of  rainfall  a year  with  monthly  costing  weight  per  ride  O.S  oz/sq  ft  (0.001  inch  rium 
meant  in  the  rainy  season  (May  to  December)  from  1 2 to  aide). 

22  inches  and  in  the  dry  season  (January  to  April)  from  1 .4 

to  4 inches.  The  monthly  mean  temperatures  range  from  80  Surface  Preparation  and  Painting 
to  82  F with  a daily  range  of  8 to  1 1 F,  The  monthly  mean  Surface  preparation  included  solvent  cleaning, 
relative  humidity  ranges  from  77  to  86%.  Although  the  primer  (MIL-P-15328),  and  chromate  conversion  co 
. percentage  of  cloudiness  is  high,  there  are  few  days  without  for  the  plated  steels  and  zinc  phosphate  (TT-C-490, 
some  sunshine.  Christobal,  just  across  the  bay  from  Fort  1 ),  wash  prjmer,  and  sandblast  for  the  cold  rolled 
Sherman,  averages  6.3  hrs/day  with  monthly  totals  ranging  Panels  with  each  surface  prepsration  were  primed 
from  about  5 hrs/day  in  June,  July,  and  November  to  about  specification  alkyd-phenolic  (MlL-P-8585),  vinyl 
8 hrs/day  In  March.  P-1 5930),  and  epoxy  (MIL-P-52 192,  MIL-P-23377)  pi 

The  breakwater  rite  is  situated  at  the  Junction  of  md  topcoated  with  specification  semi-gloss  olive  drab 
Limon  Bay  and  the  Caribbean  Sea.  The  specimens  at  this  enamel  (TT-E-S29)  and  vinyl  lacquer  (MlL-L-lc 

site  are  exposed  to  constant  spray  of  salt  water  with  a salt  resulting  in  a total  of  3 primer-topcoat  systems  foi 
I fall  for  I year  being  calculated  as  4514  Ih/acre.  The  open  surface  preparation.  In  addition,  a group  oLsandb 
I ' steel  panels  were  primed  with  a specification  brgani 

t « inch  primer  (M1L-P-4610S)  and  a proprietary  inorgani 

I at  lh«  (*7I  mace  tVnrern  Refion  Conftrentt.  Copies  of  Ihs;  ...  _ . - . ' . \ , _. 

I mifsnsi  paper  or*  avaitabi*  for  S4.00  from  AforefM/r^oreerfoM  and  primer  for  comparison  to  the  plated  steels.  Th 
ftr'irmtntt.  NACE.  }400  Wail  Loop  South,  Houston.  T**ii  primed  panels  were  coated  with  the  two  previously 
! tioned  topcoats  and  vinyl-alkyd  enamel  (MIL-E-lc 

Lp  ..  APP^  H-3.  ..  .J 
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TABLE  1 Surfact  Prtparation  and  Finishes 


S9iw«nt  cl«n 


1:t  bv  aitettatic  MAphiM  tTT*N-9$t  • 

tty€Cl  iwowOtHyl  •tttff  ITT •E'TBI  I. 


I Saf'd 


Mi  L-e  15328 


SSPC  S^52T,  af««t  ctMn.ng  fd  mct«i. 

Prim«r  ImmM  {Formal*  117  for  mttalil 


APP.  H-3 

(surface  condition  ratings  were  based  on  ASTM  D bil 
for  corrosion  alone  and  for  corr>  ;ion  accompanied 
[blistering  and  on  ASTM  Method  D 714-56  for  bitste 
ilone. 

In  general,  ratings  of  S and  4 are  considered  to  pro 


MILC  SMI 


^tisfactory  protection.  Panel  evaluation  cannot  aUav 
clearly  defined  by  numerical  rating,  cspeciaiJy  when 
condition  of  the  specimen  falls  at  the  border  of 


Chromvt*  corwvraton  Fropri«UfV  for  gilvamiing. 


TT  C 490  |Typ»  1) 


Frimfery 

MiL-p^sas 


Oatmscst  eh«o»icj>  fitm  for  aluminuiTl  • • r 

«d.(«m«wm.»oyi.T»o.ti.Gr«(.c.ci«i2  jpossible  ratings;  thus,  the  number  assignee  is  left  to 

[judgement  of  the  evaluator.  For  this  reason,  the  rating 
.specimen  was  not  considered  complete  uittifu  receivei 
citaniAf  mathodi sAd pfttrtaimgnt of  ftrrout Mrfacvi  'Same  numerical  rating  for  2 consecutive  rating  periods. 

fe«  etsoAic  ceol.Agt. jj  Qf  particular  concern  in  ratings  of  4 and  3 sinci 

considered  satisfactory  and  the  latter  un 


Fnmor  cOitinf.  Iom  motitwrt  looiiiivitv- 


I MIL-F.15930 


Frimor.  vinyl  tine  cFromtte  type. 


MIL-F.52192 


’ Frinwr  eoetinf,  eposy. 


M(LF.23377 


Frin>er  eoeting.  epexv  po'yerntde.  etitmicei  end 
•olvpnt  reeifuni. 


MlL-F-49105 


Frimer  eoetinQ.  vvefd-through.  tine  rich. 


Inorpintc  tine  rich 


Fropritcery. 


Fini«h  Coeo 
TT-e.529 


mill-14486 


MfL€  13815 


Cnemel.  elLyd.  •ems^oii. 
Leeqwer.  vinyl  retin.  temi^ots. 
Cnemel,  vinyl  plkyd.  temi^ou. 


jrhe 


former  is 

factory.  Therefore,  until  two  consecutive  ratings  wer 
' same  or  lower,  the  specimen  was  considered  to  havi 
higher  rating. 

Reproducibility  among  replicate  specimens  was  « 
lent  in  most  cases.  Although  there  are  occasional  excep 
to  be  found  in  the  data,  the  scope  of  the  program 
considered  sufficiently  broad  to  show  general  trends  a 
provide  a meaningful  guide  for  the  selection  of  sui 
finishing  systems.  As  expected  from  previous  exp 
•studies,*’*  the  breakwater  is  by  far  the  severest  site 
' the  major  cause  of  failure  being  corrosion  and/or  blist 
at  the  score.  This  is  shown  in  Table  2 which  list 
percent  of  systems  with  ratings  less  than  4 for  each  c 
rating  elements. 

Test  results  indicate  that  hot  dip  galvanized 
properly  finished  will  offer  the  most  effective  con 
resistant  system  for  severe  environments  such  a: 


e alkyd  and  vinyl-alkyd  coated  panels  were  prepared 
iwith  and  without  a tie  coat  of  wash  primer.  Surface 
preparation  and  finishing  systems  used  are  listed  in  Table  1 . 


ing  order  by  aluminized  steel.  line  rich  primer  on 
rolled  steel,  electrolytic  zinc,  and  cold  rolled  steel 
The  test  panels  were  given  the  applicable  pretreat-l  differences  between  the  metallic  coated  steels  are  mui 


pents,  and  the  coatings  were  spray  applied  using  an 

tucomatic  spray  apparatus  to  assure  film  uniformity.  Wash 
rimer,  MIL-C-IS328,  was  applied  to  a dry  Him  thickness 
jbetween  0.3  and  0.5  mil;  zinc  rich  primers  between  2.0  and 
t2.5  mils;  and  all  topcoats  0.9  to  1.1  mil  except  when 
kpplied  over  the  proprietary  zinc  rich  primer  which 
pquired  two  coats  or  a thickness  of  2.0  mils  to  obtain  a 
uniform  appearance. 


Exposure 

j In  July,  1966,  the  specimens  were  placed  on  exterior! 
jexposure  'at  the  four  test  sites.  The  racks  at  the  breakwater, 
face  north  in  the  direction  of  the  prevailing  trade  winds;: 
'those  in  the  open  Field  and  rain  forest  face  south.  All  were 
[mounted  at  an  angle  of  30  degrees.  The  racks  at  Aberdeen 


atmosphere  and  sea  coast  site.  This  is  followed  in  ^e: 


pronounced  under  less  severe  exposure  with  the  galv2 
steel,  aluminized  steel,  and  zinc  rich  primed  cold 
steel  being  generally  comparable  followed  by  the  el 
lytic  zinc  and  cold  rolled  steel. 

With  regard  to  metal  pretreatment  prior  to  pai 
wash  primer  was  more  effective  with  the  hot  dip  galv; 
steel  than  the  chromate  conversion  coating  under 
exposure  of  the  sea  coast,  whereas  comparable  perfor 
was  noted  at  the  other  sites.  The  reverse  of  this  was  tr 
the  aluminum  coated  steel,  i.e.,  MIL-C-5541  chromat 
was  more  effective  than  wash  primer  at  the  sea  coa; 


TABLE  2 - Failure  Mode  After  40  Months'  Expos 
(Percent  of  106  Systems  Rated! 


Proving  Ground  face  south  at  an  angle  of  45  degrees. 


Evaluation 

At  approximately 


BrvilivivttP  lUIn  Fikmi  Of4^  I 


i /LI  ippruAifnaceiy  6 month  intervils  for  up  to 
[months  and  yearly  thereafter,  the  panels  were  examined  foriuriMtemv 
{corrosion  and/or  blistering  at  the  score  and  for  general^®'*' 

[surface  condition  and  were  given  a rating  from  0 to  5 withi 


68 

20 

32 

27 

t 

2 

8 

f 

7 

•3 

30 

61 

,0  being  the  worst  rating.  Score  ratings  were  based  on  nonei 
(to  1/4  inch  corrosion  and/or  blistering  from  the  score.) 
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However,  u indicated  earlier,  the  hot  rtin  galvnnir.fd 
substrate  provided  the  most  effective  performance  with  S 
systems  still  rated  4 or  better  at  all  sites  after  40  months 
exposure  ^ systems  utilizing  aluminized  steel  (Table  3). 


Truck  Body  Experiment 

On  the  basis  of  the  data  obtained  after  13  months' 
exposure,  TACOM  contracted  for  the  experimental  fabrica- 


I 

( 

i 


tion  of  three  truck  bodies  (cab  and  bed)  with  conventional 
cold  rolled,  aluminized,  and  hot  dip  galvanized  steels.  They 
were  finished  with  a primer  topcoat  system  consisting  of 
MIL-P-8S8S  zinc  chromate  primer  and  TT-E-529  semi-gloss 
enamel.  Metal  pretreatment  included  zinc  phosphate 
TT-C-490  for  the  cold  rolled  steel,  chemical  conversion 
coating  MIL-C-SS4I  for  aluminized  steel, and  wash  primer 
M1L-P-1S328  for  the  hot  dip  galvanized.  ' 

The  vehicles  were  sent  to  the  Canal  Zone  and  placed  in 
operation  in  January,  1967.  They  were  used  daily  in  every 
day  transportation  of  men  and  materials  and  were  rotated 
monthly  between  users.  In  this  manner,  the  vehicle  was 
used  for  1 month  on  the  Atlantic  coast  of  the  isthmus 
where  rainfall  averages  1 30  inches/year  and  the  atmosphere 
is  salt  laden;  for  another  month  on  the  Pacific  side  where 
annual  rainfall  averages  70  inches;  the  third  month  the 
vehicle  was  used  by  a crew  of  a special  project  with  the 
vehicle  being  driven  on  both  sides  of  the  isthmus.  The 
vehicles  were  used  on  both  improved  and  unimproved  roads 
and  exposed  to  jungle  conditions  as  well  u those  of  a 
moderately  industrialized,  urban  area.  They  were  washed 
weekly  with  cold  water  only. 

After  completion  of  one  year  of  service,  the  vehicles 
^ were  inspected,  and  the  following  observations  made: 

1.  The  galvanized  steel  showed  some  rusting  at  welded 
I areas  where  the  galvanize  had  been  burned  away  during 

welding.  The  truck  bed  was  in  excellent  condition  with  no 
signs  of  rust  even  when  the  paint  film  had  been  damaged. 

2.  The  aluminized  steel  also  showed  some  rusting  at 
the  welded  areas.  The  truck  bed  was  beginning  to  show 

• aome  signs  of  rust  where  the  paint  film  had  been  damaged. 

I 3.  On  the  cold  rolled  steel,  the  welded  areas  were 
rusting  the  ume  as  the  other  two  vehicles.  However,  where 
paint  was  damaged  on  the  truck  bed  and  other  areas, 
rusting  was  quite  evident.  The  till  of  the  driver’s  door, 
where  the  paint  had  been  worn  away,  also  showed 
noticeable  rusting.  This  was  not  the  case  with  the  other 
, bodies. 

The  same  trends  were  also  noted  at  the  2-year 
inspection  period. 

TABLE  S - Systems  Rated  4 or  Better  at  all  Sites, 

40  Months’  Exposure 


H*t  Dip  G«l*Bnli«tf  tiMl 

TaaiMI 

MiL-e-tssia 

MiL-e^sas 

TT-Itze 

MiL-e-tasse 

MiL-eesas 

MIL'k-l44|e 

MIL-MtSZa 

MiL-eanez 

TT.a.S» 

MIL'MSSM 

MiL-eeziez 

MiL-L-ueaa 

ChmmBtB  oftAvfrsioA 

MiL-asnts  ‘ 

TT.tSZ9 

AhimliiliW  ilBil 

Mit-c-aaet 

MIL'VeHS 

MIL-L-1«4aS 

MiL-a-iaan 

MIL-f-tItM 

Mlt..L-«44St 
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Lennox  on  Marine  Corrosion 

I 

The  followinfl  it  en  exdutive  MP&P  interview*  with  T.  J.  Lennox,  Jr.,  a 
research  chemist  in  the  Marine  Corrosion  Section,  Physical  Metallurgy 
Branch,  U.  S.  Naval  Research  Laboratory.  Washington,  D.  C.  Lennox  holds  a 
BS  from  Wagner  College,  Staten  Island,  N.  Y.,  and  is  accredited  as  an  NACE 
i Corrosion  Specialist.  ^ 


j Q.  Whar  art  the  primary  corrosion 
' mechanisms  which  occur  in  the  marine 
. environment? 

A.  The  marine  environment  shows  jip 
limitations  on  the  types  of  corrosion 
. that  may  be  encountered.  Depending 
’ on  the  metal  or  alloy  being  used,  the 
' design  of  the  structure,  and  the  spe- 
cific local  conditions,  one  may  en- 
counter the  following  types  of  corro- 
sion: crevice  corrosion,  exfoliation, 
oealloyins.  pitting,  galvanic  corrosion, 
erosion-corrosion,  stress  corrosion 
cracking,  corrosion  fatigue,  stray  cur- 
rent corrosion,  and  anaerobic  bacterial 
corrosion.  Generally  speaking,  the 
! most  serious  corrosion  in  the  marine 
j environment  is  of  a localized  nature. 

Q.  What  alloys  are  commonly  used 
offshore?  What  are  their  specific  limi- 
tations? ~ 

A.  When  one  considers  auxiliary  equip- 
I ment  in  addition  to  the  offshore  struc- 
I ture,  many  metal  alloys  are  used.  Of 
! course,  the  primary  metal  is  structural 
I steel.  Auxiliary  equipment  may  be 
• constructed  from  aluminum  alloys, 

; stainless  steels,  galvanized  steel,  alumi- 
! nized  steel,  copper  alloys,  and  in  some 
I instances  where  high  performance  in 
I the  unprotected  condition  is  required, 

I upgraded  stainless  steels,  specific  cop- 


j *T1ic  views  cspmteil  in  this  interview  ere 
j not  to  be  construed  as  being  the  officieJ 
opinion  of  the  Nnval  RcMnrch  Laboratory 

t or  the  Department  of  the  Navy. 

< 

; 6 

i 

I 

I 

I 
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per-nickel  aUoys,  or  super  alloys  may  ; 
be  used. 

These  materials  other  than  per-  ! 
haps  some  of  the  super  alloys  may 
corrode  in  several  different  ways.  Gal- 
vanic corrosion  can  occur  between 
many  of  the  alloys.  Pitting  and  crevice 
corrosion  will  occur  on  many  of  the 
aluminum  alloys.  Some  of  the  higher 
strength  aluminum  alloys  may  exfoli- 
ate in  the  marine  environment.  Being 
amphoteric,  aluminum  alloys  may  also 
cathodicaiiy  corrode  from  an  excessive  ' 
amount  of  cathodic  protection  or 
stray  current.  The  common  grades  of  j 

stainless  steel  are  very  susceptible  to  j 

crevice  corrosion  and  pitting  under  ■ 
relatively  quiescent  conditions  in  sea  j 
water.  Some  of  the  precipitation  hard-  i 
ening  stainless  steels  may  also  be  sus- 
ceptible to  hydrogen  cracking.  The  life 
of  galvanized  steel  and  aluminized  - - 
steel  is  limited  by  the  zinc  or  alumi- 
num coating  thickness.  Many  of  the 
copper  alloys  will  dealloy  in  the 
marine  environment.  High  strength 
steels,  aluminum,  and  titanium  alloys 
may  also  be  susceptible  to  stress  corro- 
sion cracking. 

Q.  What  new  materials  and/or  design 
concepts  are  being  used  in  the  con- 
struction of  offshore  platforms? 

A.  There  are  many  instances,  especial-  | 
ly  on  auxiliary  equipment,  where  the  | 
material  selected  may  not  be  a new  I 
material,  as  such,  but  it  may  be  new  ' 


1 

i 

« 
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for  the  appUcation.  Unfortunately.  One  of  the  major  problem  areas  in 

there  are  very  few  raetais  or  alloys  the  marine  environment  involves  the 

which  are  corrosion  resistant  under  all  unwis^  choice  of  materials  for  many 

co^itjons  in  the  marine  environment  applicalions.  Under”"relatively  quies- 

without  tyP*  protection.  cent  sea  water  conditions,  the  com-  j 

ViatenaJs  that  are  resistant  geneially  nvon  grades  of  stainless  steel  will  1 

have  drawbacks  such  as  high  initial  severely  crevice  corrode  or  pit.  The  old  ■ 

cost  and  difflojlty  in  fabrication.  concept  of  avoiding  crevices  as  a ' 

“*  The  availability  of  sound  methods  remedy  to  this"problem  Is  without 

of  applying  cathodic  protection  from  merit.  Generally  it  is  not  practical  to 

galvanic-  anodes  of  magnesium,  ainc,  design  a crevice  free  structure.  Hven  if  ; 

and  aluminum  or  impressed  current  one* attempts  to  eliminate  crevices  in  a 

systems  in  conjunction  with  protective  structure,  new  crevices  may  be  formed  , 

coatings  has  been  and  will  continue  to  by  the  sealant  or  shield  material.  In  ) 

be  the  basis  for  providing  corrosion  addition,  crevices  can  be  formed  by  • 

control  to  most  offshore  structures  the  casual  attachment  of  a material  ‘ 

that  require  a long  life  span.  The  with  a shielding  capability  such  as 

design  concept  of  installing  a galvanic  marine  fouling, 

anode  cathodic  protection  system 
using  massive  size  anodes  for  long  life 
certainly  appears  to  be  a well  thought 
out  and  useful  procedure. 

Q.  What  are  the  most  important  fac- 
tors to  consider  in  materials  selection 
for  offshore  structures? 

• Life  desired. 

• Strength  requirements. 

• Fatigue  and  stress  corrosion 
characteristics. 

• Inherent  corrosion  resistance  to 
the  many  types  of  corrosion  possible. 

• Protective  coating  requirements. 

• Cathodic  protection  require- 
ments. 

• Velocity  conditions. 

• Eroaion<otTOsion  effects. 

• Possible  ice  damage  to  protec- 
tive coatings  and  cathodic  protection  j 
system. 

• Storm  damage. 

• Initial  cost.  I 

• Maintenance  costs.  > 
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Corrosion  Test  Results  After  12-Year  Exposure 


Kew  data  are  in  on  continuing 
ferrous-metal  corrosion  tests 
conducted  by  American  Society 
for  Testing  Materials. 

In  1958,  specimens  (324) 
were  set  out  at  five  different 
test  sites,  which  included  rural, 
industrial,  and  marine  atmos- 
pheres. Exposure  reports  were 
made  after  1,  3,  and  7 years. 
For  the  12-year  report,  sets  of 
triplicate  samples  were  removed 
from  the  test  sites  for  evalua- 
tion. 

Caution  is  expressed  by  ASTM 
concerning  the  application  of 
any  atmospheric  corrosion  test 
results.  Nevertheless,  the  fol- 
lowing general  conclusions  were 
drawn: 

• Corrosion  rates  diminish  the 


longer  a metal  is  exposed  to  the 
atmosphere.  For  iron  castings, 
the  12ch-year  rate  is  only  about 
% that  of  the  first  year. 

• Ductile  irons  appear  to  exhib- 
it insignificantly  lower  corrosion 
rates  than  either  ferritic  or 
pearlitic  malleable  iron. 

• Pearlitic  matrices  tend  to  have 
some  60  to  75%  of  the  corro- 
sion rates  of  comparable  ferritic 
materials. 

• Surface  appearance  is  not  a 
sound  basis  for  evaluating  the 
extent  of  corrosive  attack. 

• Machined  ferritic  and  pearlitic 
malleable  irons  suffer  12  to  25% 
higher  corrosion  rate  than  the 
corresponding  unmachined  irons. 

• An  addition  of  0.5%  copper 
to  malleable  iron  improves  its 


n 


I 

corrosion  resistance  by  about 
20%.  The  benefits  of  alloying 
appear  to  increase  with  time. 

• One-year  exposures  are  not 
sufficient  to  predict  trends,  be- 
cause the  rates  of  corrosion 

change  over  long  time  exposures  I 

for  various  metals.  . ■ 

• Higher  alloy  additions,  as  in  ! 

the  Cu-Cr-Ni  (Corten)  mild  1 

steels,  reduce  the  rates  of  at- 
tack suffered  by  conventional 
unalloyed  mild  steel  to  below 

the  levels  of  a malleable  iron 
alloyed  with  0.5%  copper. 

• All  materials  are  attacked 
most  severely  at  the  ocean  site. 

Twelve  of  the  15  ferrous  al- 
loys tested  were  cast  as  ^-in.- 
thick  plates.  Two  of  the  alloys 
were  ductile  iron,  5 were  fer- 
ritic and  5 were  pearlitic  malle-  j 

able  iron.  i 

I 


aluminum  pigment  Pastes  m formulated  to  have  hish 
metallic  pigment  content  for  use  in  electroitalic  spray  coatirys 
without  shorting  the  equipment  Claremont  Polychemical  Coip., 
39  Powerhouse  Rd.,  Rotlyn  Hta.,  N.Y.  11S77. 
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APPENDIX  J 

CORROSION  CONTROL  RESEARCH  DATA  SOURCES 
COMMERCIAL  AND  MELITARY 

J-1  National  Society  Corrosion  Digineers 

. 2400  West  Loop  South 
Houston,  Texas  77027 

J-2  Corrosion  Scioice 

Perganun  Press 
Maxwell  House,  Fairvlew  Park 
Elmsford,  N.Y.  10523 

J-3  Materials  Protection  and  Performance 

2400  W.  Loop  South 
Houston,  Texas  77027 

J-4  U.  S.  Naval  Research  Laboratory 

Marine  Corrosion  Section 
Washington,  D.  C. 

J-5  U.  S.  Army  Aberdeen  Research 

and  Development  Center 
Aberdeen  Proving  Ground,  Md. 

J-6  Department  of  the  Army 

Army  Materials  and  Mechanics  Research  Center 
Watertown,  Mass.  02172 

J-7  Defense  Supply  Agency 

Defense  Documentation  Center 
Cameron  Station  Alexandria,  Va.  22314 

J-8  The  Engineering  Index  Annual 

Engineering  Societies  Library 
345  E.  47th  St.  N.Y.,  N.Y.  10017 


APPENDIX  J-IA 


NATIONAL  ASSOCIATION  OF  CORROSION  ENGINEERS 
TYPICAL  REPORTS  OR  PERIODICALS  LISTED 

1.  Corrosion  Course  Reports 

Principles  of  Corrosion 

fiidustrial  Methods  of  Combating  Corrosion 

Coating  Specification,  Application 

2.  Basic  and  Applied  Corrosion  Research  Office  of  Naval  Research 

3.  Problem  Solving  with  Plastics.  Twenty-one  papers  cover  the  use  of  plastics 
in  process  industries.  Included  are  descriptions  of  major  corrosion  pro- 
blems and  discussions  of  bow  plastics  can  be  used  to  solve  them. 

4.  Coatings  and  Linings  for  Immersion  Service.  Prepared  by  NAEC  Unit 
Committee  T-6A  on  Coatings  and  Lining  Materials  for  Immersion  Service, 
the  book  gives  comprehensive  information  on  topics  such  as  safety,  surface 
preparation,  inspection,  curing,  and  others. 

5.  Corrosion  Abstracts  Covering  World  Wide  Corrosion  Control  Literature 
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appendix  J-7A 

DEFENSE  DOUMENTATION  CENTER 
ANNUAL  ABSTRACTS  INDEX 
TYPICAL  REPORTS  LISTED 

1.  Problems  with  Anti-Corrosive  Paints  and  Coating  Systems  AD877189 

2.  Corrosion  Studies  of  Rust-Inhibited  Hydraulic  Fluid  AD863478 

3.  Recent  Development,  Corrosion  and  Compatibility-Coatings  AD869538 

4.  Sea  Water  Corrosion  Protection  of  Metals  AD877290 

5.  PRESERVATION-Investigation  of  Corrosion  Prevention  Behavior  of 
Preservatives  AD871681 

6.  Corrosion  Bibliogr^hies-List  of  Publications  AD663915 

7.  Reports  and  Documents  Relating  to  Corrosion  AD872779 


L 


J 


*.T  V 


ENGINEERING  INDEX  - 1970  VOL.  69  ANNUAL 


TYPICAL  REPORTS  LISTED 
CORROSION  CONTROL 

1.  Metals  to  Resist  Corrosion 
B.  J.  Sunter,  Australia  09439 

2.  Evaluation  of  Coatings 
W.  A.  Hutchinson  19572 

3.  Reaction  between  SO2  and  Wet  Metal  Surfaces 
N.  G.  Vannerberg  Sweden  27853 

4.  Symposium  on  Basic  and  Applied  Corrosion  Research 
38380 

5.  Rust  preventives.  Selection  and  use;  G.  G.  Levy;  ASTME  Eng  Conference- 
Eng  Matls  Finishing  & Coating- Collected  Papers  v 69  Book  8 May  5-9 
1969  paper  FG69-113,  14  p;  It  is  very  important  that  parts  be  clean 

and  dry  prior  to  being  coated  with  rust  preventive  compounds.  Should 
residues  of  chlorinated  or  sulfur  containing  cutting  oils  or  metallic 
chips  be  left  on  the  parts  prior  to  rustproofing,  the  results  can  be 
disastrous,  in  that  the  rustproofing  material  will  not  stick,  or  cor- 
rosion can  occur  under  the  film  of  rust  preventive. 

20906 
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APPENDIX  K 

NEW  PROTECTIVE  COATING  DATA 
SPECIFICATION  SHEETS 


MATERIAL  NO. 

MANUFACTURER* 

K-l 

No.  81  & No.  82 

Ameren  Co. 

K-2 

Prob 

Carboline  Co. 

K-3 

Carbo  Zinc  n 

Carboline  Co. 

K-4 

190HB 

Carboline  Co. 

K-5 

201  Devran 

Devoe  and  Raynolds  Co. 

K-6 

Catha-Coat  302 

Devoe  and  Raynolds  Co. 

K-7 

105SF 

Metco  Co. 

K-8 

Quelaqua 

Quelcor  Inc. 

K-9 

1075 

Quelcor  Inc. 

K-10 

SC-1074B-1 

Spraylat  Corp. 

K-11 

SC-1090 

Spraylat  Corp. 

K-l  2 

SC-270 

Spraylat  Corp. 

K-13 

N-4  (55) 

Thermo  Cote  Inc. 

K-14 

Thermo-Cote  I 
Thermo-Cote  149 
Thermo-Cote  149A-11 

Thermo  Cote  Ihc. 

K-15 

Protexo-Cote  V-12 

Thermo  Cote  Inc. 

K-16 

Protexo-Cote  BL 

Thermo  Cote  Inc. 

K-17 

PC-8151;  PC-8152 

U.  S.  Polymeric 

L J 
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NEW  PROTECTIVE  COATING  DATA 
SPECIFICATION  SHEETS 
(Cont'd) 


MATERIAL  NO. 

MANUFACTURER* 

K-18 

PC-8220 

U.  S.  Polymeric 

K-19 

PC-8230 

U.  S.  Polymeric 

K-20 

WD-40 

WD-40  Co. 

* Addresses  Listed  in  Appendix  G. 
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AMERON 

Corrosion  Control  Division 
Brea.  California  92621 


RECOM- 

MENOATION* 


NUMBER 
Of  COATS 


AMaCOAT 

PRODUCT 


TYPE 


TOTAL  DRY 
FILM  THICK- 
NESS (MILS) 


APPLICATION  METHOD 


exterior 


KEEL  TO  WATERLINE 


1 

1 

1 

1-2 

No.  63  Primer’ 

No.B4> 

Navy'-approved 

antifouliof 

Polyamide-Cured  Epoxy 
Polyemide-Cured  Epoxy 

2 

6 

Airless  or  Conventiorut  Spray:  6r! 
Airless  or  Conventional  Spray.  Bri. 

__  1 

I 

TOPSIDES  I 

1 

1 

No.  S3  Primer* 

Polyamide-Cured  Epoxy 

2 

Airless  or  Conventional  Spray:  6ri 

1 

No.  84’ 

Polyemide-Cured  Epoxy 

£ 

Airless  or  Conventional  Spray:  Ere 

INTERIOR 

, / 

TANKS,  BALLAST 

1 

1 

No.  81  Primer* 

Pciyamide-Cured  Epoxy 

2 

Airless  or  Cenventionai  Spray.  Ei. 

1 

No.  82’ 

Polyamide-Cured  Epoxy 

6 

Airless  or  Conventional  Spray.  Br: 

II 

1 

No.  78' 

. Coal  Tar  Epoxy 

8 

Airless  or  Conventional  Spray.  Bri 

1®' 

No.  79' 

Coal  Tar  Epoxy 

8 

Airless  or  Conventional  Spray.  Bn 

VINYL  FOAM  OR  ASBESTOS  INSULATION 

1 

2 

No.  1768' 

Water-Based  Flexible  Vinyl 

6 

Conventional  Spi|ay;  Brush.  Roller 

> ' 
*Abnslrt-blattinc  tf  tltcl  nrftcct  is  advised  as  proper  surface  preparation  for  all  Amerceat  Marine  Coatint  rccororMndatieru. 

A 

) 


( 


I 


1 Conforms  to  U.$.  Navy  SpeciFication  MIL-P- 
23236  (Ships),  Type  I,  Class  2— Coal  Tar 
Epaory.  Also  acceptable  for  use  on  U^.  Coast 
I fiuard  vessels. 


3 Conforms  to  U S.  Navy  Chapter  9190  as  a 
self-cvrirtf  inorcanie  line  silicate  coatint  *P- 
proved  for  application  to  hulls  above  water- 
line, decks  an,^  superstructures  of  U.S.  Navy 
irewJs 


over  post-cur^d  inoreanic  line  app 
Mll-P-23236.  j 

6 Conforms  to  U.S  Navy  Spcciticj 
23236  (Ships).  Type  I,  Class  1— | 
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Specialty  Products 


DIVISION 


PROB 


SELECTION  DATA 


ENERIC  TYPE:  Corrosion  resistant  complex  of  rust  inhibitors. 


EK’ERAL  PURPOSE:  Protect  sharp  edges  of  bolt  and  nut  threads  where  rusti 
will  prevent  disassembly,  A brush  coat  of  PROB  forms  a corrosion  resis 
barrier  composed  of  a unique  rust  inhibiting  binder  and  thousands  of  over- 
lapping aluminum  platelets.  PROB  prevents  seizure  and  corrosion  causec 
high  humidity  and  mild  chemical  fumes.  PROB  is  a permanently  soft  film 
which  can  easily  be  removed  with  solvents  when  desired. 


EC  OM  MEND  ED  USES:  Protection  of  pipe  threads,  bolt  and  nut  threads.  Em' 
gency  repair  of  damaged  protective  coating  films.  As  a sealant  in  crevici 
to  prevent  rust  streaking.  Protect  pump  frames,  bases;  all  types  cf  boltc 
down  equipment  bases.  ) 


^lOT  RECOMMENDED  FOR:  Exposure  to  solvents,  immersion  applications. 


• HEMIC AL  RESISTANCE: 

Exposure  Fumes 

Acids  Good 

Alkalies  Good 

Solvents  Fair 

Salts  Excellent 

Water  Excellent 


TEMPERATURE  RESI5TANC 
Continuous  200’F 

Non-continuous  250°F 


FLEXIBILITY 

Excellent 


WEATHERING:  ABRASION  RESISTANC! 

Good  Poor  1 


SURFACES:  Clean  or  previously  rusted  metal  surfaces. 


SURFACE  PREPARATION:  For  optimum  performance,  wipe  with  rag  to  rem- 

loose  dirt  from  surface. 


PRIIvIER  REQUIRED: 
None 


TOPCOAT  REQUIRED: 
None 


COMPATIBILITY  W^ITH  OTHER  COATINGS:  Will  adhere  to  epoxy  esters,  al 
vinyls,  acrylics,  catalyzed  epoxies,  phenolics,  oil  based  and  olecresincu 
coatings. 


Ll.7l_ 


24.  00 


i 
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SPECIFICATION  DATA 


>OLIDS  CONTENT: 

By  Wt.  82%  t 2% 

By  Vol.  77%  i 1% 

'ILM  THICKNESS  PER  COAT; 
9 mils  (wet) 

7 mils  (dry) 

"OLORS:  Aluminum  only. 


♦THEORETICAL  YIELD: 

1232  mil  ft.  /gal. 

♦THEORETICAL  COVERAGE  PEF 
GALLON;  176  sq.  ft./(g  7 mils  d 

NOTE: ♦Material  losses  during  appli 
cation  will  vary  and  must  be  taken  in 
consideration  when  estimating  job  re 
quirements. 


APPLICATION  DATA 

/lETHOD  OF  APPLICATION;  Brush  (In  pint  units  a brush  is  supplied  in  the  tc 

of  the  can). 


/lIXING  RATIO:  1 package  system, 

"INAL  DRYING  TIME;  Coating  remains 
permanently  soft  --  may  be  easily  re- 
moved at  any  time  with  Carboline 
Cleaner  #2  or  xylol. 

rHINNER  USEDj^  None  required. 


DRYING  TIME  BETWEEN  COA' 
Normally  only  1 coat  required, 
desirable  may  be  topcoated  imrr 
diately  or  any  time  thereafter. 

SHELF  LIFE;  1 year  minimum. 


I 


ORDERING  INFORMATION 


:OST; 

PROB 

SHIPPING  WEIGHT: 
4 gallon  Unit 
Case  of  12  Pints 


38  lbs. 
14  lbs. 


I's  Pints 

$38.  00/Case  of  4 $39.  00/Case  of 

FLASH  POINT;  (Cleveland  Open 
PROB  102T 


Th«  technical  d«U  ftmithad  ia  tnia  and  accurata  to  tba  boat  of  our  knowledfe.  However,  no  guarantee  of  accuracy 

•f.C*d>ohna  quality  control.  We  aaaume  no  reeponaibility  | 


I SELECTION  DATA 

lENERIC  TYPE:  Self  curing,  zinc-filled  inorganic  coating, 
he  coating  consists  of  a basic  zinc  silicate  complex.  (Fur- 
shed  in  two  parts.  Base  and  Zinc  Filler,  which  are  mixed 
st  before  use.) 

ENERAL  PURPOSE:  A virtually  permanent  patented 
organic  zinc  base  coat  that  protects  steel  galvanically, 
iminating  sub-film  corrosion.  Has  outstanding  application 
operties. 

ECOMMENOED  USES:  Carbo  Zinc  1 1 is  used  as  a single 
>at  protection  of  steel  structures  in  weathering  and  marine 
tposures  and  as  a base  coat  for  organic  and  inorganic  top- 
>ats  in  more  severe  services.  Excellent  for  the  interiors  and 
(teriors  of  storage  tanks  containing  fuels  and  organic  sol- 
‘nts.  Has  many -uses  as  a maintenance  primer,  with  or 
ithout  topcoats,  depending  on  exposure.  Used  widely  in 
lemical  plants,  paper  mills,  refineries  and  coastal  or  salt 
tmospheres  including  offshore  structures.  Carbo  Zinc  11 
informs  to  Los  Angeles  Rule  66  and  Bay  Area  Regulation 

OT  RECOMMENDED  FOR:  Immersion  or  in  direct  ex- 
osure  to  acids  or  alkalies. 

EMPERATURE  RESISTANCE: 
laximum  — Continuous  750°  F 
laximum  — Non-continuous  800°  F 
linimum  — Below  minus  60°  F 

VIPACT  RESISTANCE:  Very  Good 

•LEXIBILITY:  WEATHERING: 

lair  Excellent 


tBRASION  RESISTANCE:  Excellent.  The  abrasion  resis- 
ance  of  Carbo  Zinc  1 1 increases  as  the  coating  ages. 

rUR  FACES;  Steel,  cast  iron,  galvanized  steel,  stainless 
jteel,  aluminum. 

JOMPATIBILITY  WITH  OTHER  COATINGS:  Use  over 
incoated  surfaces.  Carbo  Zinc  11.  Carbo  Weld  11  and  other 
inc  coatings  as  recommended. 

SPECIFICATION  DATA 

;OLIDS  CONTENIT  Bywt.  80%-2% 

I 

ifOLUME  OF  DRY  FILM  - THEORETICAL:  1000  mil  ft. 
«r  gal.  kit. 

=ILM  THICKNESS  PER  COAT:  3 mils 

;OVERAGE  * PER  GAL.  KIT  - VOLUME  OF  DRY  FILM 
THEORETICAL):  333  sq.  ft.  3 mils.  As  measured  by 
< tandardizad  Mikrotest  or  Elcometer. 


SURFACE  PREPARATION:  Remove  oil  and  grease  dt 
sits.  Commercial  blasting  is  satisfactory  for  non-immen 
service.  White  blasted  steel  is  required  for  immersion  ser 
other  than  solvents.  Pickled  steel  may  be  used.  £ 
pickling  processes  vary  >obtain  specific  Carboline  rec 
mendation. 

TOPCOAT:  (Optional)  — Can  be  topcoated  with  epc 
epoxy-coal  tar,  vinyl,  acrylic,  silicone,  modified  phen 
and  chlorinated  rubber  types.  Consult  with  Carboline 
specific  recommendations. 

APPLICATION  DATA 

TEMPERATURE  AND  HUMIDITY:  (During  appiicat 
and  drying.)  Temperature  0°  F to  200°  F.  Rel.  humidit 
as  high  as  95%.  Can  be  applied  over  slightly  damp  surf  a 

SUGGESTED  CURING  TIME:  At  50%  relative  humid 
(Prior  to  placing  in  immersion  service  or  before  apph 
topcoats). 

85°  F or  higher  ■ ■ - 6 — 8 hours 

|60°  F to  B5°  F e - 12  hours 

40°  F to  60°  F 12-16  hours 

0°  F to  40°  F 16  - 24  hours 

For  solvent  immersion  service  allow  48  hours  at  75° 
higher. 

NUMBER  OF  COATS:  Normally  one. 

METHOD  OF  APPLICATION:  Spray.  May  be  brushet 
touchup. 

SHELF  LIFE:  9 months  minimum. 

COLORS:  POT  LIFE: 

Gray  and  Green  8 hours  G 75°  F 

THINNER  USED:  Carboline  Thinner  #33  (up  to  1 c 
per  gallon.) 

ORDERING  INFORMATION 

COST  PER  GALLON:  FOB  Xenia,  Ohio  - Net  30  • 

, 5*s  1’s 

Carbo  Zinc  1 1 Gray  or 

Green  (Kit)  $12.80  Net  S14.20  Net 

Carboline  Thinner  #33  2.65  Net  3.20  Net 

-THEORETICAL  COST-PER-SQUARE. FOOT  - BA 
ON  VOLUME  OF  DRY  FILM:  3.84(f  (3  mils) 

THEORETICAL  COST  PER  MIL  FOOT:  1.2BC, 

FLASH  POINT:  (Cleveland  Open  Cup) 

Carbo  Zinc  11  Base  Gray  or  Green  7 

Carboline  Thinner  #33  14 

Carbo  Zinc  11,  mixed  and  thinned,  ready 
to  spray  8 

SHIPPING  WEIGHT:  , 
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CARBO  ZINC  11  RESISTANCE  TABLE 


EXPOSURE 

CLASS  A 

CLASS  B 

CLASS  C 

CONTINUOUS 

IMMERSION 

HEAVY  FUMES 
LITTLE,  OR 

NO  SPLASH, 

OR  SPILLAGE 

OUTSIDE 
WEATHERING 
AND  MILD 
FUMES 

ALTS 

Without  T opcoat 

Fair 

E xcellent 

E xcellent 

With  Recommended 

T opcoat 

Excellent 

E xcellent 

E xcellent 

OLVENTS 

Without  Topcoat 

Excellent 

Excellent 

E xcellent 

With  Recommended 
Topcoat 

E xcellent 

Excellent 

E xcellent 

RESH  AND 

ALT 

/ATER 

Without  T opcoat 

Good 

E xcellent 

Excellent 

With  Recommended 
Topcoat 

E xcellent 

E xcellent 

Excellent 

.CIOS 

Without  T opcoat 

Not  Recom- 
mended 

Not  R ecom • 
mended 

G ood 

With  Recommended 
Topcoat 

Not  Recom- 
mended 

Very  Good 

E xcellent 

.LKALIES 

Without  T opcoat 

Not  Recom- 
mended 

Not  Recom- 
mended 

Fair 

With  Recommended 
Topcoat 

Not  Recom- 
mended 

Very  Good 

Excellent 

;ECOMMENDED 
OPCOATS  OVER 
ARBOZINC  11 


Class  A 


Class  B 


Class  C 


CarbolineIBBHB. 
190  HB,  190  HBW, 
191,3912. 
Carbomastic  #14 


All  of  Class  A. 

Phenol  ine  305, 
Polyclad  936-1, 

2 c.  Carboline  3630. 


Polyclad  935  Tie 
Coat  plus  top 
coats  of  Carboline 
1294  or  Polyclad 
936-1 


All  of  Class 
and  B.  j 
Versikote  53,1 
Carboline  330 
4631, 4674,  4 


OUTSTANDING  PROPERTIES  OF  CARBO  ZINC  11 


:er  insoluble  20  minutes  after  apt>lication. 

I be  placed  in  immersion  service  within  6 hours. 

)lic8tion  can  be  made  at  0°  F and  on  surfaces  as  hot 
•00°  F. 

curing  solutions  are  required. 

vents  sub-film  corrosion.  Protects  galvanically. 

I be  applied  at  thicknesses  up  to  6 mils  per  coat 
hout  danger  of  "mudcracking”  or  loss  of  adhesion. 


7.  In  chemical  and  coastal  areas  has  longer  life  expect^' 
than  heavy  galvanizing.  | 

B.  Unnecessary  to  neutralize,  wash  or  scrub  surface  priot 
topcoating.  ' 

9.  Carbo  Zinc  11  Gray  does  not  contain  lead  or  lead  c< 
pounds. 

10.  Carbo  Zinc  1 1 Gray  ar>d  Carbo  Zinc  1 1 Food  Grade  a 
non-toxic  and  can  be  used  in  food  plants  lor  immers 
and  non-immersion  service.  j 


ION;  Tank  linings  may  be  cleaned  with  steam,  water  or  mild  detergent  solutions.  Do  not  use  acids  or  alkalies  j 

he  technical  data  fumiahed  it  true  and  accurate  to  the  beat  of  our  ktmwledae.  However,  no  (uarantee  of  accuracy  | 
> (iven  or  implied.  We  guarantee  our  products  to  conform  to  Carboline  quiJity  control.  We  eseume  no  responsibility  ' 
k coverage,  performance  or  injuries  resulting  from  use.  Liability,  if  any,  is  limited  to  replacement  of  products,  k 
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CARBOLINE  190  H 


SELECTION  DATA 


SPECIFICATION  DATA 


EMEaiC  TYPE:  Epoxy-poiyimide.  Catalyst  (curing 
en:)  added  prior  to  application. 

ENERAL  PROPERTIES:  A high  build  coating  having 
celient  resistance-to- salts, -watefralkalies  and  weathering.- - 
as  very  good  resistance  to  mild  fumes  of  acids  and  sol* 
nts.  The  cured  film  is  tough  and  abrasion  resistanL  Can 
^ applied  at  thicknesses  of  4 — 6 mils  in  one  coat  Applica* 
>n  properties  are  excellent.  Has  a low  cost  per  mil  foot 

ECOMMENOEO  USES:  Carboline  190  HB  is  used 
deiy  as  a topcoat  directly  over  Carbo  Zinc  11  for  ex* 
isures  to  salt,  alkalies,  water  and  weathering.  Also  used 

ter  hot  dipped : galvanizing  and  other  inorganic  zinc 
atings  as  recommended.  Specific  uses  include  offshore 
filling  structures  above  and  below  waterline,  ship  and 
Lrge  exteriors,  coastal  installations.  Also  for  protection  of 
ructural  steel  and  equipment  in  chemical  plants,  pulp 
ills,  water  and  sewage  plants,  refineries  and  many  other 
dustries. 

OT  RECOMMENDED  FOR:  Strong  acid  exposures. 


SOLIDS  CONTENT: 
Carboline  190  HB 


By  Weight 
76%  i.2% 


By  Voli, 
58%  + 1 


lEMICAL  RESISTANCE  GUIDE: 


Splash  and 

Mild 

xposure 

Heavy  Fumes 

Fumes 

cids 

Fair 

Very  Good 

Ikalies 

Excellent 

Excellent 

3l  vents 

Good 

Very  Good 

3lts 

Excellent 

Excellent 

'ater 

Excellent 

Excellent 

FILM  THICKNESS  PER  COAT:  4-6  mils 


THEORETICAL  YIELD:  930  mil  fT./gal.  of  mix 
% 

THEORETICAL  COVERAGE* 

PER  GALLON  OF  MIX: 

233  sq.  ft.  — 4 mils 
155  sq.  ft.  — 6 mils 

*NOTE:  Material  tosses  during  mixing  and  applica 
will  vary  and  must  be  taken  into  consideration  when  • 
mating  job  requirements. 

SURFACE  PREPARATION:  Surface  must  be  clean 
dry.  No  pre-treatment  of  hot  dipped  galvanizing  is  naces; 
except  for  removal  of  oil,  grease,  dirt,  and  other  contam 
tion. 

COLORS:  Stocked  standard  colors  are  White,  Gray  / 
724  and  Yellow  627.  Other  colors  available  on  spe 
order  and  are  not  returnable.  If  a light  color,  particul. 
white,  is  to  be  used  over  dark  coatings,  including  fi 
Carbo  Zinc  11,  more  than  one  coat  may  be  requirec 
obtain  uniform  hiding. 

GLOSS:  Flat. 


EMPERATURE  RESISTANCE: 
ontinuous  200°F 

Ion-continuous  275®F 

jLEXIBILITY: 

I Good 

I 

IbRASION  RESISTANCE:  Very  Good 


APPLICATION  DATA 

METHOD  OF  APPLICATION:  Airless  and  conventic 
WEATHERING:  ^P^ay.  Brushing  may  be  used  for  small  work,  or  touch 
Good 

GUNS:  Fluid  Tip  Air  Cap 


BRASION  RESISTANCE:  Very  Good  Conventional  Spray 

Binks  #18  or  #19 

UR  FACES:  Carbo  Zinc  11,  hot  dipped  galvanizing,  or  DeVilbiss  P-MBC, 
ther  suitably  primed  surfaces. 


pPCOAT  REQUIRED:  None.  May  be  topcoated  with  Airless  Spray 
Lrboline  1294  to  upgrade  weathering  resistance,  or  for  Graco 
Igher  gloss. 


.021"  orifice  and 
2200  psi. 


MPATIBILITY  WITH  OTHER  COATINGS:  May  bd  MIXING  RATIO:  (By  volume): 
^4^4  11  aJ  Carboliot  190  HB  Comnnnunt  A 


1 njiHnn 
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MyING  time  between  COATS: 

18  hours  ©75°F.  or 
10  hours  990°  F 

FINAL  DRYING  TIME:  2 days  •ySOF 

SHELF  LIFE: 

18  months 


THINNER  USED:  Carboline  Thinner  #15.  For  hot  and/or 
windy  conditions,  use  Carboline  Thinner  #33.  (Up  to  1 
quart  pw  gallon.) 

ORDERING  INFORMATION 

|COST  PER  GALLON:  FOB  Xenia,  Ohio  Net  30  days 

10's 


POT  LIFE: 

8 hours  97SOF 


ICarboline  190  HB 
Black 

(Carboline  190  HB 
White,  Gray  720, 
Gray  724 
(Carboline  190  HB 
Yellow  627  ' 
(Carboline  Thinner 
#15 

ICarboline  Thinner 
#33 


2's 

$9.30  Net 

9.95  Net 
10.55  Net 


S8.20  Net 

B.85  Net 
9.45  Net 


n 


2.90  Net  (I's)  2.35  Net  (5's) 


THEORETICAL  COST  PER 

MIL  FOOT: 

1 

0.88^  (Black) 

0.95d  (Gray) 

THEORETICAL  COST  PER  Sa  FT.: 

4 mils 

6 rr 

Carboline  190  HB  Black 

3.52d 

53. 

Carboline  190  HB  Gray 

3.8d^ 

5 7. 

SHIPPING  WEIGHT: 

2's 

10's 

Carboline  190  HB 

Carboline  Thinner 

27  lbs. 

132 

#15 

Carboline  Thinner 

9 lbs.  (I's) 

45  lbs. 

#33 

gibs.  (I's) 

45  lbs. 

FLASH  POINT:  (Cleveland  Open  Cup) 

Carboline  190  HB 

Component  A 

Carboline  190  HB 

170OF 

Component  B 

130OF 

Carboline  Thinner  #15 

930F 

Carboline  Thinner  #33 

140OF 

The  technical  data  fumiahed  is  true  and  accurate  to  the  beat  of  our  knowledge.  However,  no  guarantee  of  accur 
is  given  or  inplied.  We  guarantee  our  producta  to  confom  to  Carboline  quality  control.  We  aeaume  no  reeponsibi 
for  coverage,  perfonnance  or  injuries  resulting  ftom  uea.  Liability,  if  any,  is  limited  to  replacement  of  produc 
Prices  and  coat  data  shown  are  subject  to  change  without  prior  notice. 

JR  IMPLIED.  STATUT'JRY.. 


MO  OTHER  WARRAWTY  OR  GUARANTEE  OP  ANY  KIND  IS  MADE  BY  SELLER.  EXPRESS  OP 
RpyhATloW  OR  I AW,  Ah  QTMtfclSIgv,  IWr  L IIDIM  g ukHCH  AM  TA  MIL  Tt  V FitNEAS  POa  A I 


w .,4 


• J* 


•iNO-.MAcC- 24SS(i)iV«  2. oft) 


.-.v. 
.•^1 


«••.  t I 


APP.  K-5 


Prodvet  Data  Sheet 


, B»(or«  Uling  this  product,  rood  tho  GENERAL 
'instructions  for  DEVRA^^  COATINGS  and 


: th.  opproprioto  DEVRAN®  SYSTEM  BULLETIN. 


FORMUU  201  DEVRAN 

EXTERIOR  PRIMER 


iWpE 

I 

i>ACKACING 


Solution  Epoxy 


Two  components  supplied  as  a kit; 
Available  in  5-gal.  or  1-gal.  kits 


POMPONENT  RATIOS 
Fiald  Mixing 


or 


BASE  to 

4-1/2  gal. 

9/10  gal. 


CONVERTOR 
1/2  gal. 
1/10  gal. 


pRE.MIX  TIME 
[“OT  LIFE 

I 

I 

bRY-TO-RECOAT  TIME 
rLASH  POINT 

I 

I 

isOLVENT 


None 

24  Hours  at  77‘F. 

2 hours  minimum  at  680F  (20OC)  under  good  conditions 

Over  80*F.  Tag  Open  Cup 

MD-1931  DEVRAN®  All  Purpose  Thinner 


jOLOSS 

LrY  film  THICKNESS 


Flat 

2.0  mils 


POLORS: 

BUFF 

LT.  GREEN 

GRAY 

WHITE 

DAI 

Ba««  Catalog  No. 

I Color 

MO-1936 

Cream 

MO- 19  36 
Cream 

MO-1936 

Cream 

MO-2786 

White 

MD- 

Cre. 

1 

^ Color 

MO-1938 

Red 

MO- 19  37 
Green 

MO-1939 

Gray 

MO-2787 

White 

MO- 

Bla< 

SPREADING  RATE  (thoor.  •g.ft./gol.) 

1 

361 

361 

361 

359 

361 

^ET  FILM  THICKNESS  (in  miU) 

4.3 

4.3 

4.3 

4.3 

4.3 

|SQ.  FT.  PER  CAL.  P 1 MIL  DRY  FILM 

723 

723 

723 

718 

723 

NET  WEIGHT  PER  GALLON  (in  Iho.) 

11.0 

11.1 

11.0 

11.0 

10.9 

NT  PER  SO.  FT.  ft  1 MIL  DRY  FILM(Ut) 

.010 

.010 

.010 

.010 

.OK 

L 



_J 
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roduct  Data  Sheet 

•t.  uiing  thii  product,  rood  the  GENERAL 
TRUCTIONS  FOR  DEVRAN  COATINGS  ond 
■pprepriete  DEVRAN  SYSTEM  BULLETIN. 


TYPE 

PACKAGING 

COMPONENT  RATIOS 
Field  Mixing 

PRE-MIX  TIME 

POT  LIFE 

DRY  TO  TOUCH 

DliY  TO  RECOAT  TIME 

FLASH  POINT 

SOLVENT 

GLOSS 

WET  FILM  THICKNESS  (in  mil*) 
DRY  FILM  THICKNESS 


CATHA-COAT  FORMULA  302 


Modified  inorganic  zinc  seif  curing, 
plus  excellent  recoatability 

In  1-gal.  piggy-back  kits  (with  zinc 
powder  in  paste  form,  merely  stir  in 
Reducer  or  mix  on  mechanical  shaker) 


PASTE 

4/5  gal. 
None 


to 


REDUCER 

1/5  gal. 


24  hours  at  77°  F. 

1/2  hour  min.  at  680F  {20OC)  under  good  conditions] 
4 hours  min.  at  680F  (20OC)  under  good  conditions 
Over  80°  F.  Pensky-Martens  Closed  Cup 
MD-1931  DEVRAN  All  Purpose  Thinner 
Flat 
7-8 

3.0  (minimum) 


COLORS 

GREEN 

BROWN 

DARK  GRAY 

Post*:  Catalog  No. 

MD-3062 

MD-2860 

MD-2855 

Color 

Green 

Brown 

DARK  GRAY 

Roducor:  Cotolog  No. 

MD-3063 

MD-3063 

MD-3063 

Color 

Clear 

Clear 

Clear 

SPREADING  RATE  (E»t.  Proc.  Sq.  Ft./Gol.) 

200 

200 

200 

i 


L 


J 


TYPE  i 

Catha-Coat  Formula  302  is  a modified  inorcanic  zinc  coating,  self  curing,  which  is  extremelyj 
effective  in  preventing  corrosion  attack  on  ferrous  metal  surfaces.  Due  to  its  high  zinc  content,' 
C^atha-Coat  Formula  302  provides  effective  cathodic  protection  to  the  steel  surface  to  which  it  is' 
applied,  and  at  the  same  time  contains  excellent  recoating  properties  not  found  with  self  curing' 
100%  inorganic  zincs.  One  of  the  special  features  of  Catha*Coat®  302is  that  it  can  be  overcoated.i 
without  using  a primer,  with  a high  performance  top  coat  such  as  DEVRAN®  209  or  219.  It  may| 
also  be  overcoated  with  itself  or  with  DEVRAN®  Primers  (201,  202,  208,  etc.)  Overcoating  withj 
Conventional  Paints  can  be  accomplished  by  the  use  of  an  intermediate  coat  of  either  Zinc  Seal 
(MD2953)  for  alkyd  or  oil  based  paints  or  Wash  Primer  (MD881)  for  vinyls  or  vinyUalkyd  based 
paints. 

COLORS 

BROWN  GREEN  GRAY 

PACKAGING 

One  gallon  piggyback  cans.  Zinc  is  ready-mixed  in  paste  form,  merely  thin  tiown  by  mixing  in 
reducer  which  is  in  small  can  on  top. 

USES 

For  use  in  a single  application  or  with  top  coats  on  offshore  oil  structures,  steel  hulls,  decks, 
barges  or  similar  surfaces  offering: 

1.  True  Cathodic  protection 

2.  Ease  of  application  (similar  to  good  organic  coatings) 

3.  Mostly  inorganic  binder 

I 

SURFACE  PREPARATION 

Ail  surfaces  to  be  coated  shall  receive  a Near  White  Blast  Cleaning.  This  shall  be  at  least 
equivalent  to  SSPC-SP  10*63T  Near  White  Blast  Cleaning  (as  defined  by  the  Steel  Structures 
Painting  Council,  4400  Fifth  Avenue,  Pittsburgh,  Pennsylvania).  j 


APPLICATION 

Caths'Coat  302  can  be  applied  with  all  types  of  application  equipment  from  roller  to  airiest 
spray.  For  spray  application,  be  sure  that  equipment  is  set  up  so  that  both  fluid  pressure  ani 
atomization  air  pressure  can  be  independently  regulated.  A valuable  point  to  remember  is  tha 
the  fluid  pressure  requirement  for  Catha-Coat  302  is  lower  than  for  other  products.  Excessiveli 
high  fluid  pressure  will  cause  pock  marks  and/or  pin  holes  in  the  film.  j 

(over)  I 


DEVOE  S.  RAYNDLDE 


/ 
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MLM  THICKNESS 

^ miBianm  dty  fllm  thickneta  of  3.0  mils  ahould  ba  applied. 

phe  ease  of  applicacionof  Cacha«Cosc9  302  combined  with  its  excellent  hiding  capabilities  tend 
!o  cause  the  applicator  to  apply  a film  of  less  than  the  required  mil  thickness.  In  order  to  achieve 
|he  proper  dry  film  thickness,  Catha-Coat  302  must  be  applied  at  a wet  film  thickness  of  7— 8 mils 
phis  can  be  readily  accomplished  by  providing  the  applicators  with  a “Wet  Film  Gauge”,  simila 
|o  the  one  manufactured  by  the  Nordson  Company. 

^hen  applied  at  3—4  mils  dry  Catha«Coat  302  exceeds  the  requirements  for  zinc  coated  metal  pe 
^mercian  Society  Testing  Materials  (A.S.T.M.)  Specification  A93-59T. 

PREADING  RATE 

The  practical  spreading  rate  allowing  for  normal  losses  is  approximately  200  square  feet  per 
gallon  which  will  yield  a minimum  dty  film  thickness  of  3.0  mils. 

EDUCTION  & MIXING 

iegardless  of  the  method  of  application, Catha*Coat^302  should  be  mixed  in  the  exact  proportion  ir 
Irhich  the  components  are  supplied  (1/5  gallon  ofCatha-Coat®  Reducer  to  4/5  gallons  of  Paste), 
pare  should  be  taken  to  be  sure  material  is  thoroughly  mixed.  Mixture  should  be  “boxed”  from 
ne  container  to  another.  An  agitated  spray  pot  is  helpful.  DEVRAN®  Thinner  should  be  usee 
}r  cleaning  up  equipment.  Equipment  should  be  cleaned  within  one  hour  after  application 
as  stopped. 

4P0RTANT 

0 not  thin  mixed  material.  The  solution  may  appear  heavy  but  application  is  not  affected.  It 
) also  very  important  that  the  mixture  of  Catha-Ckiac®  Formula  302  Paste  and  Reducer  be  thor- 
ughly  stirred  before  application  is  resumed.  In  a reduced  state,  this  material  has  a tendency  to 
ettle.  Please  consult  the  Cacha-Coac®  302  Product  Data  Sheet  for  additional  information. 

ARNING 

,atha>Coat  302  is  not  toxic  in  the  ordinary  sense  of  the  word,  but  precautions  have  to  be  taken 

1 handling.  This  product  contains  alkali  silicates  which  are  irritating  to  eyes  and  skin.  Avoid 
plashing  into  eyes  or  contact  with  skin.  In  case  of  such  contact,  flood  eyes  repeatedly  with 
jater  and  call  physician  immediately.  Wash  thoroughly  after  handling  and  before  smoking  and 
Bting.  Do  not  take  internally.  Product  is  combustible.  Keep  away  from  heat  and  open  flame, 
jlose  container  after  each  use.  Keep  out  of  reach  of  children. 

I 

.OTICE 

he  facts  stated  and  the  recommendations  made  about  these  products  are  based  on  our  research 
hd  the  research  of  others  and  are  believed  to  be  accurate.  No  guarantee  of  their  accuracy  is  made, 
Wever,  and  the  products  discussed  are  distributed  without  warranty,  expressed  or  implied,  and 
ton  condition  that  recipients  shall  make  their  own  tests  to  determine  the  suitability  of  such 
oducts  for  their  particular  purpose. 

i - • 


_J 
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ions  of  wiMted  irnides  of  carbide  produces  very  high 
leposit  efficiencies.  Hardness  of  the  matrix  in  such 
:oatinirs  is  RC  62-66  while  the  carbide  is  the  equiva- 
ent  of  RC  75. 

These  powders  are  recommended  fbr  application 
A'here  abrasion  conditions  are  severe. 

I 

) 

Oxidation  resistant  alloys 

These  alloys  were  developed  primarily  on  the  basis 
of  their  oxidation  resistance  and  then  processed  to 
jmeet  the  requirements  of  the  ThermoSpray  process. 
IThey  are  not  self-fluxing  and  are  always  used  in  the 
“as-sprayed”  state.  In  many  cases  they  are  used  as 
bonding  or  barrier  coatings  where  a ceramic  will 
subsequently  be  applied. 

Ceramics 

The  high  thermal  efficiency  of  the  ThermoSpray  gun 
makes  it  possible  to  apply  refractory  materials  at 
speeds  which  are  economically  feasible.  Many  special 
purpose  refractory  and  cermet  coatings  may  be 
sprayed,  but  alumina  and  zirconia  are  the  materials 
most  widely  us^d- 

! ThermoSpray  Powder  101,  a grey  alumina  containing 
titania  and  traces  of  other  oxides  which  tend  to 
“toughen”  the  grain.  This  material  is  used  for  wear- 
resistant  coatings  and  for  heat  resistance  where 
wear  and  abrasion  are  also  present. 

ThermoSnray  Powder  105 -a  high  purity  white 
(alumina  having  lower  emissivity  and  lower  thermal 
conductivity  than  No.  101.  Preferred  for  its  thermal 
properties  in  heat  barriers,  particularly  where  blast 
erosion  is  a factor.  Also  used  as  a high  temperature 
dielectric  although  sealing  is  required  if  dielectric 
strength  is  to  remain  constant. 

ThermoSpray  Powder  201  — lime-stabilized  zirconia 
used  for  heat  insulation.  Melting  point  approx.  4650 
F.  Color  — light  yellow.  Abrasion  resistance  fair, 

I though  lower  than  that  of  ThermoSpray  101  or  105. 

j 

i 

bypical  applications 

The  ThermoSpray  process  has  found  wide  application 
wherever  service  conditions  are  severe  as,  for  exam- 
ple, in  equipment  for  the  petroleum  and  chemical 
industries.  In  the  former  it  has  been  used  with 
notable  success  on  pump-plungers  used  in  oil  well 
pumping  units  and  in  pumps  used  in  “water-flooding” 
which  injects  water  into  partially  depleted  oil  pools 
I to  force  out  the  remaining  oil.  Both  the  crude  oil 
and  salt  water  used  in  secondary  recovery  projects 
contain  highly  corrosive  chemicals  which  would  ruin 
ordinary  metals  in  a short  time.  The  ThermoSpray 
facings  not  only  are  highly  corrosion  resistant,  but 
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Tm  ANALYSIS  OT.METCO  FLAME  SFIIAY  POWO 


TYPE  ANALYSIS  Of  METCO  CEAAMIC  POWDER 
■■  1 brtmmm  1 TtttMiM  I CatSM*  ! t.i«aa'T  li«a  1 Mm 
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are  also  highly  resistant  to  abrasion  encoui 
such  service.  The  plungers  range  in  size  fre 
inches  in  diameter,  10  to  30  inches  in  lengt 
ThermoSpray  Powder  15C  or  16C  is  gener 
on  this  type  of  part. 


Dry  "Fluid"  Drive 

Dodge  Manufacturing  Company  produces 
dry  “fluid"  drive  called  Flexidyne.  Instea 
usual  fluid  this  device  uses  steel  shot,  which 
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QUELAQUA 


QUELAQUA  raises  water  off  wet  metal  to  coat  the  entire  metal  surface  with  an  economical, 
long-lasting  film. 

PHYSICAL  PROPERTIES 


Flash  Point 100°F.  Specific  Gravity 0.  85 

Heat  Resistance up  to  400°F.  Weight/gal 6.9  lbs. 

Film  Thickness 0.0003"  30  days  @ 100%  Rel.  Humidity,  no  change 

QUELAQUA  meets  Specifications  - MIL  C-16173C,  GR  3,  and 

MIL  C-14201A,  Gr  2 

For  Use  on  Wet  Metal: 

QUELAQUA  is  a polar  type  water  displacing  product  available  in  bulk  or  in  16-oimce 
aerosol  package.  QUELAQUA  takes  advantage  of  low  surface  tension  to  preferentially 
wet  the  metal  surface  and  creep  as  a continuous  film  under  the  mositure  layer. 
QUELAQUA  can  be  used  with  many  combinations  of  ferrous  and  non-ferrous  metals. 


I 


I 

1 

1 

I 

i 

I 

I 


I 


Economical: 

Because  of  great  capillary  action,  a small  amount  of  QUELAQUA  spreads  out  and 
covers  a large  surface  area.  As  much  as  5,000  square  feet  will  be  covered  by  one 
gallon. 


Protection  is  Long  Lasting: 

QUELAQUA  contains  an  anti-oxidant  additive  and  will  not  break  down  and  cause  metal 
corrosion. 


Oil  Soluble:  | 

QUELAQUA  does  not  have  to  be  removed  before  lubricating  inasmuch  as  it  is  compatibh 
with  mineral  lubricants.  If  necessary,  it  can  be  removed  with  solvents  or  degreaser. 

Application: 

QUELAQUA  may  be  applied  by  spray,  dip  or  brush.  It  may  be  easily  removed  by  j 
petroleiun  solvent,  vapor  degreaser  or  alkaline  cleaners.  Available  in  bulk  and  one-  j 
pound  handy  aerosol  cans.  ' 


Where  to  Use: 

Maintenance 

Motors  L Generators 
Controls  & Switches 
Batteries,  Chargers 
Relays 

Refrigeration 
Printed  Circuitry 


Bulletin  39-869 


Manufacturing 

Pre-assembly  Storage 
Protection  During  Shipment 
Temporary  Protection  Over- 
night Assembly  Line 


I 

Commimications  i 

Telephone  i 

Radio  & Television  j 

Sound  Components  ^ 

Marine  & Airborne  Radios 


QUELAQUA 


• Displaces  water  on  wet  surfaces 

• Excellent  coverage  per  gallon 

• No  damage  to  bimetallic  systems 

• Long  lasting  film 

• Miscible  with  lubricants 
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COMPOUND [ 


SPRAYIAT  SC-1074B-1  is  a sprayable,  strippable 


coating  formulated  for  the  following  uses: 

1.  Protection  of  all  surfaces  (plastic,  metal, 
porcelain,  paint  - both  enamel  and  lacquer) 

2.  Mask  against  paint  overspray  on  all 
surfaces. 

3.  Protection  of  equipment  in  storage  and 
transportation  used  alone  or  with  Spraylat 
SC-1090  as  a top  coat.  Meets  Military 
Preservation  Coating  Specification 
MIL-C-6799E,  Type  II,  Class  1. 

APPLICATION:  Using  standard  good  atomizing  spray 
equipment  (e.g.  DeVilbiss  MBC  gun,  FF  nozzle  and 
#765  air -cap)  with  pressure  feed,  a 4 mil  (.004") 
film  can  be  applied  to  a vertical  surface  in  one 
coat.  Atomization  pressure  of  75  pounds  per  square 
inch  and  sufficient  pot  pressure  (5  pounds  per 
square  inch)  to  obtain  proper  fluid  delivery  is 
recommended.  Airless  spray  can  also  be  used  such 
as  a Graco  #205-904  with  a 163-618  insert  emd  a 
28:1  ratio  pump.  Use  water  only  for  cleaming  spray 
equipment. 

Drying  can  be  accelerated  by  circulation  of  warm 
air  or  infra-red  lamps. 

I SPECIAL  INSTRUCTIONS 

iWhen  spraying  over  freshly  lacquered  or  enameled 
.surfaces,  allow  24  hours  for  lacquer  to  dry  and 
I allow  full  enamel  cure  before  using  Spraylat 
lsc-1074B-l.  Be  sure  to  apply  full  film  thickness 
iof  4 mils.  On  equipment  to  be  stored  for  many 
months  exposed  to  rain,  sun  and  snow,  we  recommend 
that  an  8 mil  (.008")  film  of  Spraylat  SC-1074B-1 
!be  applied  in  two  coats,  drying  one  hour  between 
I coats.  After  the  film  has  dried  enough  to  lose  its 
I gloss,  it  should  then  be  overcoated  with  Spraylat 
isc-1090  to  a thickness  of  2 mils  (.002") . 

I 

InOTE : This  is  a water  base  compound  and  should  be 

I protected  from  freezing.  Recommended  storage 

I temperature  is  55°  to  90°F. 


TYPE 


C 


Black 

NON-VOLATI 


43  to  44% 
DENSITY: 


8 . 6 lbs . p 
TOXICITY; 


Non-toxic 
TENSILE  ST 


2900  lbs. 
ELONGATION 


200% 

FLAMMABILI 


Non-flaunma 
COVERAGE ; 


Approximat 
sq.  ft.  pe 
per  4 mil 


S9e  Preser 
Manual  fo 
detailed 
instruct! 


i 


SPRAYLAT  SC-1090  is  a water-based  top  coating 
designed  to  be  used  in  conjunction  with  Spraylat 
SC-1074B-1  to  form  a perservation  system  for 
shipment-  and -storage- — Xt  meets  -MIL-C-6799E, 

Type  II,  Class  5.  ' 

Spraylat  SC-1090  reduces  the  elapsed  time  required 
in  applying  the  preservation  system.  Spraylat 
SC-1076-1  (caulking)  and  Spraylat  SC-1074B-1  (black 
base  coat)  are  applied  in  the  usual  fashion.  After 
applying  the  second  coat  of  SC-1074B-1,  the  SC-1090 
can  immediately  be  applied  over  the  wet  SC-1074B-1. 
The  SC-1090  has  the  ability  to  dry  rapidly  to  a 
rain  resistant  coating  and,  at  the  same  time,  allow 
the  SC-1074B-1  to  dry  beneath  it. 

Under  conditions  of  50%  Relative  Humidity  and  70°F, 
about  two  hours  drying  time  provides  a rain  res is tan 
coating.  In  direct  sunlight  or  with  high  air 
circulation  and  warm  temperatures  the  drying  time  is 
even  less.  In  conditions  of  high  relative  humidity, 
the  time  required  for  the  top  coat  to  dry  is,  of 
course,  longer.  Items,  such  as  aircraft,  may  be 
dried  outdoors  as  long  as  there  is  no  direct  rain  on 
the  preserved  item  and  temperatures  are  above  32°F. 

APPL ICATION ; Temperatures  at  time  of  application 
{and  drying should  be  over  35°  to  40°F.  The  SC-1090 
'should  be  applied  in  two  separate  coats,  using  air 
or  airless  equipment.  Equipment  recommended  is 
Graco  President  or  Bulldog  Model  Pump  with  205-591 
'Gun  and  standard  tip  with  orifice  of  between  .011 
|and  .021  and  angle  between  40°  and  60°. 
j(Tip  #163-617  recommended) . The  first  coat  should 
jbe  a dry  coat  applied  with  a wide  fan  and  the  gun 
jheld  about  18"  from  the  surface.  This 
jdiscontinuous  dry  coat  should  barely  cover  the  black 
SC-1074B-1  and  will  minimize  bubbles  in  the  film. 

|The  second  coat  should  be  a normal  spray 
|application  to  build  to  the  required  2 to  3 mils 
jof  dry  film. 


COLOR 


White 


SOLIDS : 


48  + 1% 


DENSITY: 


60  KU 
DRYING  TI 


At  50%  Re 
Humidity 
SC-1090  o 
SC-1074B- 
2 hours  t 
resistant 

COVERAGE : 


200  sq.  f 
gallon  fo 
film. 

FLAMMABIL 


Non-flamm 

TOUCH-UP 


Pinholes  . 
should  be 
using  SC- 
Brushable 
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B-D 


COVERLAC  SC 


COVERI-AC  SC  270  is  a specially  formulated  spray-on 

strip-off  coating  for  the  outdoor 
protection  of'aluminum  stainless  steel  and  steel.  A 7”  ~ 
slightly  modified  formula  designated  COVERLAC  SC  270A 
is  used  for  copper  alloys. 

These  plastic  coatings  will  protect  these  surfaces  from 
oxidation,  scratches,  paint  and  attack  by  mortar  or 
cement.  They  are  being  used  in  the  construction 
industry  for  protection  during  shipment  and  erection  of 
curtain  walls,  doors,  window  frames,  spandrels  and 
paneling.  They  are  also  being  used  to  protect  bare  steel 
surfaces  such  as  stamping  dies  in  outdoor  storage. 

The  compounds-*  are  easily  applied  and  are  unique  in  their 
excellent  outdoor  aging  characteristics.  Films  of 
COVERLAC  SC  270  applied  to  5 mils  thickness  have 
been  outdoors  for  periods  up  to  two  years  and  were  still 
flexible  and  easily  peelable  from  the  surface. 


APPUCATION:  COVERLAC  SC  270  and  SC  270A  are 
easily  applied  using  pressure  type 
spray  equipment.  An  example  of  such  equipment  is  a 
De  Vilbiss  MBC  gun,  FX  fluid  nozzle  and  No.  765  air 
cap.  Atomization  pressure  of  75  to  90  PSI  and  sufficient 
pot  pressure  to  get  a proper  spray  pattern  should  be  used. 


A smooth  dense  coating  of  5t  1 mils  (.  004"  - . 006")  can 
|be  applied  in  one  box  coat.  The  first  pass  should  be  a 
thin  continuous  coat  and  the  second  pass  (30  second  inter- 
val) should  deposit  sufficient  compound  for  the 
recommended  film  thickness. 

I 

[The  compounds  should  be  stirred  before  using  and  sprayed 
as  received. 


COLOR:  Grey 

* ~s6xmi^r^i7%'~ 

VISCOSITYr 
20  seconds 
(#4  Ford  Cup) 

DENSITY  1 7.  4 

pounds  pe-r  ga 

TENSILE  . 
STRENGTH: 
1300  PSI 

ELONGATION: 

150% 

DRYING  TIME: 

Tack  Free  - 
10  Min. 

Full  Hardness  ■ 
12  Hrs. 

ADHESION: 

Aluminum  - 0.  ! 
pounds  per  inct 

COMBUSTIBIU 
Film  is  non- 
combustible 


'or  cleaning  equipment,  use  COVERLAC  THINNER  SC  211  COVERAGE: 

60  sq.  ft.  per 
gallon  for  5 mil 
film.^..-— — ^ 


4N0<flAEC-24JS(R£V.  2.68  1 


1 1 t«t 


OE  201  • ARMORY  0-2000 


APP.  K-13 


NAEC-ENG-7818 
PAGE  K-2] 


inc. 


STRIPPABLE 

PROTECTIVE 

COATINGS 


798  21ST  AVENUE  • PATERSON , NEW  JERSEY  0751 3 


THERMO- COTE  N~4  (55) 


NEW  PLATING  MASK  COMPOUND 

For  Clean  Sharp  Distinct  "Stop-Off"  Lines 


Manufacturer ' s Certification  of  Equal  Product 

0 COTE  N-4  (55),  compound  wax  electroplating  stop-off  material.  i 

i 

t 

! 

Material : 

Compound  furnished  is  100%  solids  hot  melt  coating,  based  on  Cellulose  Acetate  ; 
Butyrate,  and  combined  with  various  plasticizers  and  stabilizers.  The  compound 
is  designed  for  masking  parts  to  be  plated  and  is  suitable  for  use  in  chromium, 
copper,  bright  nickel,  cadmium,  and  the  other  common  acid  and  alkaline  plating  ! 

solutions,  without  causing  solution  contamination.  ! 

1 

Odor : j 

A characteristic  butyric  odor.  j 

I 

Stability:  | 

The  compound  has  an  indefinite  storage  life.  At  350°  F.  the  compound  has  a ! 

minimum  useful  life  of  300  hours.  j 

I 

Physical  Requirements:  | 

The  compound  conforms  to  the  following  physical  properties;  Fire  point  - j 

Cleveland  open  cup  - 430°  F.  min.  Tensile  strength  - 1400  # per  square  inch  i 
minimum.  ! 

Toxicity: 

The  compound  contains  no  ingredients  which  may  be  injurious  to  persons  using  it 


Corrosion: 

The  compound  will  not  produce  corrosive  effects  on  metals  as  brass,  lead,  stet] 
and  zinc. 

Time  for  set:  ^ 

A sample  of  the  compound  heated  to  350  F.  will  set  to  a consistency  suitable 
for  use  after  cooling  in  78°  F.  air  for  five  (5)  Minutes.  j 

Color:  ! 

The  compound  after  being  applied  to  parts  and  after  cooling  will  be  transparenj 

I 

- . J 


W 
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rx.Mrt  mm.  I>»** 


n 


Operating  Ten^erature: 

Operating  Teaq>erature  ia  350  F.  plus  or  minimum  23  F. 

Re-use: 

The  used  compound  after  rinsing  in  an  alkaline  solution,  rinsing  in  clear  w. 
and  finally  drying,  will  be  suitable  for  re-use  without  danger  of  contamina 
of  the  plating  solutions.  ^ 

Adhesion: 

The  compound  will  adhere  to  clean  metal  so  that  after  the  masked  part  is  tr 
back  no  solution  will  seep  or  run  under  the  trimmed  edge.  The  compound  aft< 
cutting  with  a knife  will  be  easily  removed  by  stripping  or  peeling. 


Recommendations  for  Use 

THERMO  COTE  N-4  (55)  should  be  used  in  a molten  state  at  350°  F.  A thermo- 
Ltically  controlled  melt  tank  is  recommended. 

The  object  to  be  masked  should  be  clean  and  ready  for  plating.  It  is  then 
iped  momentarily  into  THERMO  COTE  N-4  (55).  The  resultant  coating  will  dry  wld 
seconds.  The  coating  can  then  be  cut  to  the  "Stop-Off"  line  or  lines  desired, 
sharp  knife  or  razor  edge  is  the  most  satisfactory.) 

The  object  is  now  ready  to  be  plated. 

After  the  plating  operation  is  completed,  the  coating  is  removed  by  simply 
iling  it,  or  pulling  it  off  like  a glove. 

THERMO  COTE  N-4  (55)  is  1007.  re-usable.  Used  coatings  need  simply  to  be  rii 
: and  dried  and  can  then  be  re-melted. 

I THERMO  COTE  N-4  (55)  is  suited  for  all  types  of  cooraon  plating  solutions,  ii 
idlng:  Chromium,  Nickel,  Cadmium,  and  Copper. 

I 

I 

[TE  TODAY:  For  assistance  in  your  particular  masking  operations.  You  are  assui 
of  our  prompt  attention. 


I 


} 


J 
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BRIEF'  DESCRIPTION  t)r~  THERMO- COTE  COMPOUNDS  AND  CLIDERITE 


HERMO-COTE  D 

Use  at  340°  - 

350° 

HERMD-COTE  I 

Use  at  350*^  - 

375° 

HERMO-COTE  149 

Use  at  320^^  - 

340° 

HERMD-COTE  149A-11 
Use  at  320®  - 340° 


The  basic  low-cost  protective  coating.  Very  inexper 
F.  ligbt-transpareot  color.  Practically  no  funes  nor  c 
during  use. 

^ Meets  Specification  Jan-C-149,  Type  I.  Light  amber 
F.  color  and  similar  to  Thermo-Cote  D. 


^ Meets  Specification  Jan-C-149  (MIL-C-149)  Type  II. 

P*  Water-white,  transparent.  Excellent  stability  on  he 
This  is  the  compound  widely  used  in  the  aircraft  ind 
and  in  Government  installations. 

Meets  Specification  M1L-P-149A,  Type  11.  Light,  tra 
F.  parent  coating,  oil  exuding.  Gives  maximum  protect 1 
within  a temperature  range  of  65°  below  zero  to  100° 
above  zero,  Farenheit,  at  1007.  relative  humidity. 


HERMO-COTE  N-4 
Use  at  350*^  F. 


A quality,  water-clear  compound  that  does  not  develo 
oily  surface.  Of  special  Interest  as  a masking  comp 
for  plating  and  other  applications  requiring  no  oil 
exudation. 


HERMO-COTE  N-4  (55) 


Liderite 

1 Use  at  350°  F. 


Identical  material  to  M-4  with  the  exception  of  its 
having  a pink,  transparent  dye  which  facilitates  cut 
or  stop-off  lines  in  masking  and  plating. 

A thermoplastic  potting  compound  that  sets  into  a ha 
tough  material,  offers  excellent  electrical  insulatl 
properties  and  moisture  and  shock  protection  to  the 
enclosed  parts. 


ROTEXO-COTE  V-12 
! Use  at  room  t^p. 


A vinyl  base,  solvent  type  liquid.  For  brush,  spray 
cold  dip  application  to  metal,  glass,  ceramics,  etc. 
Ready  to  use  from  can,  or  may  be  thinned  with  V-12 
solvent  blend  thinner. 


FECIAL  FORMULATIONS  can  be  made  by  our  engineering  department  to  meet  youc 
I requirements. 


Send  full  details 
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TYPICAL  SPECIFICATIONS  FOR  THERMO- COTE  PRODUCTS 


SPECIFICATION 
TEST 

Solid 


TYPES  TYPES 
II&IIA  N-4&N-55 


CLIDERI 


Clarity 

Clear 

Clear 

Clear 

Clear 

Opaque  | 

Foreign  Matter^ 

1-2  Specs 

1-2  Specs 

1-2  Specs 

1-2  Specs 

None**  j 

Oil  Film 

Slight 

Slight 

Slight 

None 

None  1 

Color  No.* 

#8  max. 

#10  max. 

#5  max. 

#3  max. 

N-4 

Off-whl 

i 

iltial  Melt 

Clarity 

Clear 

Clear 

Clear 

Clear 

Clear 

Foreign  Matter^ 

1-2  Specs 

1-2  Specs 

1-2  Specs 

1-2  Specs 

1-2  Spe 

1 

1 

J 

litial  Film  j 

Clarity 

Clear 

Clear 

Clear 

Clear 

Opaque  j 

Foreign  Matter^ 

1 Spec 

1 Spec 

1 Spec 

1 Spec 

1 Spec  I 

Oil  Film 

Slight 

Slight 

Slight 

None 

None 

Thickness" 

0.100+.005 

0.100+.005 

0.85+.010 

O.lOOt .010 

O.OSOt-J 

Exudation 

TXoss,  24hrs./l60°F  2.0  min.  1.0  min.  2.0  min.  0.5%  max. 

5.0  max.  5.0  max.  4.0  max. 


Plasticity 

Thlckne6s*'/compress 


0. loot. 010  0. loot. 010  0.35t.05  0.40t0.05  (not  dc 


Aged  Melt 


Clarity 

Clear 

Clear 

Clear 

Clear 

(not  d^ 

Homo. 

“ 

- -No  Sep. 

- -No -Sep. 

. No  Sep. 

No  Sep. 

(not  d( 

Color 

#15  max. 

#18  max. 

#8  max. 

#5  max. 

(not  dc 

Aged  Film 

Strip, 

Easily 

Easily 

Easily 

SI. Difficult 

(not  dt 

Flex. 

no  crack 

no  crack 

no  crack 

no  crack 

(not  df 

Iper  block  3"  x 5”  x %" 

2per  50  cc  melt 

3per  film  2"  x 3”  x O.l" 


* Hellige  Color  comparator 
**  On  surface 


r 
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PROTECTIV? 

COATINGS 


7M  tISTAVeNUe  • RATCRSOM.  NEW  JERSEY  078t  9 


PROTEXO-COTE  V-12 

■ STRIFPABLE  PROTECTIVE  COATING 
(Brush  or  Spray  or  Cold  Dip  Application} 


?EXO*COTE  V-12  is  a vinyl  base  - solvent  type  liquid,  designed  for  easily  applit 
Interla  protection  of  all  types  of  laetal,  ceranic,  glass,  and  other  surfaces. 
This  tough  Protexo-Cote  V-12  coating  protects  the  surface  from  such  hazards  as 
scratches,  rust,  abrasion,  dirt,  corrosion,  and  yet  is  is  easily  stripped  off 
when  the  clean  surface  is  needed. 

Protexo-Cote  V-12  brings  the  advantages  of  Interim  surface  protection  to 
large  or  unusually  shaped  objects  that  cannot  be  protected  by  our  Thermo-Cote 
hot  melt  protective  coatings,  which  must  be  applied  by  dipping  the  object. 
Since  Protexo-Cote  V-12  is  applied  by  brush  or  spray,  it  can  be  used  on  large 
sheets,  big  equipment,  long  objects,  or  any  other  surface  it's  possible  to 
reach  with  a paint  brush. 


This  tough,  flexible  Protexo-Cote  film  is  easily  removed  when  the  need  for 

protection  is  over,  by  merely  lifting  one  comer  of  the  film  and  peeling  the 

film  off  the  object.  Because  of  its  strength  and  elasticity,  the  film  usually 

is  stripped  off  in  one  sheet. 

: SUGGESTED  USES  FOR  PROTEXO-COTE  V-12 

* Protection  of  polished  metal  sheets  and  shapes  during  fabrication,  shipping 
storage  or  installation. 

* Protection  of  machinery  and  equipment. 

* Protection  of  metal  door  and  window  frames  during  installation  and 
construction. 

* Protection  for  glass  blocks,  mirrors,  ceramic  surfaces,  etc.  during  con- 
struction and  painting. 

* Teiiq>orary  protection  of  'finished  hardware  during  fabrication,  installation 

and  construction.  \ 

* Protection  of  moldings  and  trim  during  installation. 

* Protection  for  bathtubs,  shower  stalls,  plumbing  fixtures  during  installaticj 


* Mssking  for  protection  during  painting  or  other  finishing  operations. 

* Any  other  applications  requiring  surface  protection  during  shipping,  storag^ 

L fabrication,  inter-plant  movement. 

- ■ - 


. i 
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r APPLICATION 
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'Protexo-Cote  V-12  is  applied  by  ordinary  paint  methods  such  as  brush,  spray  or 
! roller  coat,  or  by  cold  dipping  at  room  temperatures.  It  dries  to  a tough, 

! flexible  film  within  ten  minutes.  Protexo-Cote  V-12  comes  ready  to  use  direct 
'from  the  can  or  may  be  further  thinned  by  using  the  special  solvent  blend 
'available  below.  Lacquer  thinner  may  be  used  for  cleaning  spray  equipment, 
brushes,  etc. 

! 

,One  brush  coat  usually  provides  enough  film  thickness  (approximately  4 mils) 
.for  protection  from  average  hazards.  Where  unusual  conditions  are  to  be  en- 
I countered,  multiple  coats  can  be  applied  for  additional  protection. 

( * 

In  order  to  spray  PROTEXO-COTE  V-12  at  the  viscosity  at  which  it  is  shipped  to 
you,  a commercial  type,  pressure  pot  or  spray  cup  and  spray  gun  are  necessary. 
The  spray  gun  should  have  a solution  adjusting  screw  for  controlling  the  araoun 
jo£  solution  passing  through  the  spray  nozzle;  a spreader  adjustment  valve  for 
controlling  the  width  of  the  spray  fan;  an  air  cap  for  adjustment  of  a horizon 
tal  or  vertical  spray  pattern  and  a fluid  spray  nozzle  having  a diameter  of 
.07-. 001  inch. 


I To  obtain  a good  film,  it  is  recommended  that  a IS  psi  pressure  be  maintained 
i at  the  pressure  pot  and  a #66  Sinks  Spray  Nozzle  on  the  spray  gun.  This  com- 
' bination  should  give  you  a film  of  approximately  5 mils  on  one  pass. 

CIFICATIONS 


i Protexo-Cote  V-12  comes  in  1 gallon  friction  top  cans,  5 gallon  containers  and 
1 53  gallon  drums,  and  is  ready  to  use.  Stirring  before  use  is  suggested  with  t 
I pigmented  types. 


i It  is  available  In  clear,  aluminum,  and  red  (transparent),  as  standard  colors 
j and  in  almost  any  other  color,  at  slight  extra  cost.  Where  complete  trans- 
I parency  is  not  of  importance,  the  colored  types  are  suggested,  as  it  is  easier 
j to  tell  the  thickness  of  film  by  the  degree  of  color. 


' Although  called  an  interim  or  temporary  coating,  Protexo-Cote  V-12  will  actual 
! give  long  lasting  protection.  Tests  indicate  a useful  life  of  at  least  one  ye 
land  more  under  outside  conditions  and  an  indefinite,  long,  protective  life  ins 

I 

I Average  coverage  (one  coat)  300  to  400  sq.  ft.  per  gallon. 

CES  Gallon  Cans  5 Gallon  Pails  55  Gallon  Drums 

^ Protexo-Cote  V-12  $4.95  per  gal.  $4.75  per  gal.  $3.95  per  gal. 

j V-12  Solvent  Blend  Thinner  - $1.80  per  gallon. 

All  prices  are  F.0.0.  Paterson,  N.J. 

j 

WRITE  for  evaluation  sample  and  quantity  pricesi! 


' rust,  abrasion 
|ts,  investigate 
kly  applied  by 


, corrosion  protection  on  smaller,  precision  machined  tools  and 
our  Thermio-Cote  hot  melt,  protective,  strlppable  coatings, 
dipping.  These  coatings  offer  the  ultimate  in  protection. 
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PROTEXO-COTE  BL 


STRIPPABLE  PROTECTIVE  COATING 
(Brush  or  Spray  or  Cold  Dip  Application) 


’ROTEXO-COTE  BL  - is  a water  dispersed  plastic  in  a liquid  form, 
designed  ior  easily  applied  interim  protection  of  all  types 
of  metal,  ceramic,  glass,  and  other  surfaces.  This  tough 
Protexo-Cote  BL  coating  protects  the  surface  from  such  hazards 
as  scratches,  rust,  abrasion,  dirt,  corrosion,  and  yet  is 
easily  stripped  off  when  the  clean  surface  is  needed. 

Protexo-Cote  BL  brings  the  advantages  of  interim  surface 
protection  to  large  or  unusually  shaped  objects  that  cannot 
be  protected  by  our  Thermo-Cote  hot  melt  protective  coatings, 
which. must  be  applied  by  dipping  the  object.  Since  Protexo- 
Cote  B'L  is  applied  by  brush  or  spray,  it  can  be  used  on  large 
sheets,  big  equipment,  long  objects,  or  any  other  surface  it's 
possible  to  reach  with  a paint  brush. 

This  tough,  flexible  Protexo-Cote  film  is  easily  removed 
when  the  need  for  protection  is  over,  by  merely  lifting  one 
corner  of  the  film  and  peeling  the  film  off  the  object.  Becai 
of  its  strength  and  elasticity,  the  film  usually  is  stripped  c 
in  one  sheet. 

SOME  SUGGESTED  USES  FOR  PROTEXO-COTE  BL 


* Protection  of  polished  metal  sheets  and  shapes  during  fabr; 
cation,  shipping,  storage  or  installation. 

* Protection  of  machinery  and  equipment. 

* Protection  o:  metal  door  and  window  frames  during  installs 
tion  and  construction. 

* Protection  for  glass  blocks,  mirrors,  ceramic  surfaces,  eti 
during  construction  and  painting. 

* Temporary  protection  of  finished  hardware  during  fabricatit 
installation  and  construction. 


* Protection  of  moldings  and  trim  during  installation. 

* Protection  for  bathtubs,  shower  stalls,  plumbing  fixtures 
during  installation. 

* Masking  for  protection  during  painting  or  other  finishing 
operations . 
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1 * Any  other  applications  requiring  surface  protection  during 

shipping,  storage,  fabrication,  inter-plant  movement. 

EASY  APPLICATION 

I Protexo-Cote  BL  is  applied  by  ordinary  paint  methods  such  as 
i brush,  spray  or  roller  coat,  or  by  cold  dipping  at  room  temper; 
1 tures.  It  dries  to  a tough,  flexible  film  within  one  hour, 
i Protexo-Cote  BL  comes  ready  to  use  direct  fro,m  the  can  or  may  I 
I further  thinned  by  using  water. 

' One  brush  coat  usually  provides  enough  film  thickness  (approxi 
I mately  4 mils)  for  protection  from  average  hazards.  Where 

unusual  conditions  are  to  be  encountered,  multiple  coats  can  bt 
i applied  for  additional  protection. 

'specifications 

I 

i 

I Protexo-Cote  BL  comes  in  1 gallon  friction  top  cans,  5 gallon 
I containers  and  55  gallon  drums,  and  is  ready  to  use.  Stirring 
before  use  is  suggested  with  the  pigmented  types. 

I 

Although  called  an  interim  or  temporary  coating,  Protexo  Cote  1 
will  actually  give  long  lasting  protection.  Tests  indicate  a 
i useful  life  of  at  least  one  year  and  more  under  outside  condit: 
and  an  indefinite,  long,  protective  life  inside. 

Average  coverage  (one  coat)  300  to  400  sq.  ft.  per  gallon. 


PRICES 


Gallon  Cans 


5 Gallon  Pails  55  Gallon 


Protexo-Cote  BL 


$4.95  per  gal.  $4.75  per  gal.  $3.95  per 


' All  prices  are  F.O.B.  Paterson,  N.  J. 

I 

I WRITE  for  evaluation  sample  and  quantity  prices!! 

I 

For  rust,  abrasion,  corrosion  protection  on  smaller,  precision 
machined  tools  and  parts,  investigate  our  Thermo-Cote  hot  melt, 
iprotective,  strippable  coatings.  Quickly  applied  by  dipping. 
'These  coatings  offer  the  ultimate  in  protection. 


DIP IT'S  ON 


STRIP IT'S  OFF 


JN0-NAeC><4»S<IICV.  t-«S) 
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PC-8151  Black/PC-8152  Primer 

Low  Permeability  Coating  for  Tank  Lining 


For  i 
Corrosit; 
Prolecllj 


i 


DESCRIPTION 

PC-81 51  coating  Is  a two-component,  sprayable  butyl  rubber 
coating  compound  specifically  designed  (or  low  vapor  per- 
meability, resistance  to  ultra-violet  rays,  acid  and  alkali  resis- 
tance. It  is  also  available  in  a light  tan  version  PC-6150. 

SUGGESTED  APPUCATIONS 

These  materials  are  designed  as  protective  coatings  for  metal 
tanks  and  containers.  Tanks  coated  with  PC-8151  are  pro- 
tected from  attack  by  acids,  bases  and  long  term  outdoor 
exposure.  This  product  is  especially  suitable  for  the  protection 
of  concrete  buildings,  foundations,  resen/oirs  and  canals  from 
damage  by  acidic  and  alkaline  solutions  or  by  weathering. 

UNIQUE  APPLICATIONS 

As  compared  with/other  sprayable  butyl  rubber  coatirrg  com- 
pounds, the  PC-8151  material  has  the  unique  characteristics 
of  shorter  tack-life,  higher  tensile  strength,  better  elongation 
and  faster  cure. 

METHOD  OF  APPLICATION 

PC-8151  material  is  available  in  two-components  of  1:1  volume 
ratio.  They  can  easily  be  sprayed  by  an  airless  two-component 
spray  gun.  For  evaluation  purposes,  the  two  components  can 
be  easily  mixed  together  by  a stirring  mixer,  then  applied  with 
brush  or  wiper  bars. 

Experience  has  shown  that  optimum  properties  may  be 
obtained  using  a 1:1  ratio  Graco  President  Hydra-Cat  airless 
unit.  This  system  utilizes  a 207-618  Graco  Gun,  208-056  mix 
tube  and  tip  variations  from  a 163-625  (60°  fan  — .025'  ori- 
fice) to  a 163-643  (60°  fan  — .043'  orifice).  It  Is  further  sug- 
gested that  the  static  mix  tube  be  used  in  conjunction  with  a 
pre-  and  post-orifice. 


Tip  Size 

Pre-Orifice 

Post-Orifice 

.025' 

.034'  , 

.032" 

.029" 

.034" 

032" 

-033' 

037' 



.034'  . 

.041' 

039' 

.043" 

.049" 

.047" 

Selection  of  tip  and  orifice  sizes  should  be  based  upon  pre- 
vailing factors  such  as  wind,  operator  technique,  surface  con- 
dition, and  operating  line  pressure. 

For  coating  of  clean  and  dry  concrete,  brick  or  other  masonry 
surfaces  it  is  recommended  that  a wash  coat  of  PC-8152 
Primer  be  applied  by  airless  spray  at  a nominal  dry  film  thick- 
r>ess  of  Vi  mil.  In  coating  mild  steel  a sand  blast  to  white 
metal  is  recommended  to  be  followed  immediately  by  the 
application  of  V>  mil  nominal  PC-8152  Primer.  For  application 
to  other  surfaces  consult  U.  S Polymeric 

L 


I 

The  butyl  coating  should  be  applied  at  the  rate  ot  two  gain 
minimum  per  100  square-feel.  This  should  be  done  in  j 
coals  with  approximately  two  hours  between  coats  One  c 
Ion  of  PC-8151  applied  to  100  square-feet  should  y( 
approximately  7.5  mils  depending  upon  the  spraying  te 
nique,  amount  ot  overspray,  and  surface  condition.  | 

Spray  equipment  should  be  cleaned  with  Toluene  by  re 
cling  through  the  system  for  ten  minutes  followed  by  tlust 
and  the  addition  of  clean  solvent  This  solvent  should 
allowed  to  remain  in  the  lines  during  the  lime  the  equiprr 
is  being  stored  Care  must  be  exercised  to  avoid  tire  hazc 
and  to  avoid  prolonged  skin  contact  Organic  vapor  cartn; 
respirators  must  be  worn  when  spraying  the  coaling  | 
cleaning  the  equipment. 

PC-6151  may  be  applied  to  a surface  with  a tempera 
range  of  40'F.  to  120°F.  The  A and  B components  she 
be  maintained  at  a temperature  of  50'F. -90‘F.  The  ti 
perature  of  the  components  should  not  be  permitted  to  re 
more  than  11  OF'  at  any  time  , i 


PC-8151  Series  I 

PHYSICAL  PROPERTIES  ! 

The  following  are  representative  physical  properties  o\ 
the  PC-6151  series. 


Lb/Gal 

817 

Solids  by  volume,  percent 

45 

Brookfield  Viscosity,  cps 

Component  A 

#5  Spindle  Speed  at  4 

rpm 

7,500 

10 

rpm 

3,400 

20 

rpm 

2,000 

Component  B 

#5  Spindle  Speed  at  4 

rpm 

8,800 

10 

rpm 

4,200 

20 

rpm 

2,300 

Shore  A Hardness 

65 

Tensile  Strength,  psi 

410 

Elongation,  percent 

220 

Water  Vapor  Transmission 

ASTM-E96-66  Method  E 

0 04  1 

(20 mil)  Perms 

Time  to  touch,  hr. 

2 

Color 

Black 

Weather-O-meter  2,000  hrs. 

No  Degradaiioi 
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pHEMiCAL  RESISTANCE 

^h«  chemical  resistance  of  PC'8151  is  obtained  in  an  accel- 
erated aging  condition  by  determining  the  percent  retention 


of  tensile  strength  and  elongation  after  soaking  the  cast 
in  various  chemical  solutions  at  150*F. 


Percent  Retention 

Percent  Retention 

After  One  Week 

After  One  Month 

Tensile 

Elongation 

Tensile 

Elongation 

10%  sulfuric  acid 

100 

loa  - 

100 

94 

25%  acetic  acid 

98 

100 

86 

100 

10%  nitric  acid  (1) 

89 

100 

83 

too 

chromic  acid  (1) 

89 

92 

gt 

92 

haylage 

100 

100 

66 

97 

silage 

89 

100 

62 

92 

10%  sodium  hydroxide 

100 

100 

100 

100 

10%  lime 

100 

100 

100 

100 

10%  ammonium  hydroxide 

92 

100 

62 

99 

sea  water 

100 

100 

100 

100 

ethyl  acetate 

100 

100 

100 

100 

brake  fluid 

100 

100 

97 

84 

vegetable  oil 

82 

95 

69 

95 

Skydrol  5008 

85 

100 

72 

100 

Chlorox 

100 

100 

100 

100 

MEK 

100 

100 

95 

100 

DMF 

77 

66 

62 

83 

This  product  is  not  recommended  for  sen/ice  in  contact  with  hydrocarbons. 

We  suggest  that  you  contact  your  local  USP  technical  representative  to  discuss  your  specific  requirements. 

NOTE  (1)  - Although  the  retention  of  physical  properties  is  good,  the  surface  of  film  shows  signs  of  being  oxidized. 

NOTE:  All  data  given  are  typical  and  do  not  provide  an  adequate  statistical  basis  for  specification  purposes.  Representat 
made  are  believed  to  be  valid:  however,  seller  makes  no  warranty  of  any  kind  concerning  the  use  of  this  product 

WARNING:  Flammable  Solution 

Keep  away  from  heat  and  open  flame. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Avoid  prolonged  breathing  of  vapor. 

Avoid  prolonged  or  repeated  contact  with  skin. 


_1 


r 
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PC-8220 


PROTECTIVE  COATING  AND  MASKRNT 


DESCRIPTION 

, ' ! 

PO-8220  is  a synthetic  elastomer  and  hand  strippable  protective  i 
coating  which  contains  a super  gel  structure  interwoven  into  the| 
lattice  of  the  polymer  system  that  not  only  produces  rapid  film  , 
formation,  without  runs  or  sags,  but  also  has  excellent  chemical! 
resistance  to  caustics,  acids  and  salt  air  environment.  This  i 
coating  system  may  be  hand  peeled  and  can  also  be  solvent  or  | 
perchlorethylene  vapor  stripped  to  reduce  time  and  labor.  The  • 
solvent  system  used  in  this  formulation  conforms  to  Rule  66  of 
the  Los  Angeles  Air  Pollution  Control  District. 

SUGGESTED  APPLICATION 

^ ; This  coating  system  is  designed  as  a ^rippable  protective  coatij 

for  use  on  metal  parts  and  structures  that  require  protection 
against  chemical  and  salt  air  environment  corrosion  or  damage 
during  storage  or  handling.  Large  surfaces  may  be  quickly  and 
economically  hot  airless  sprayed,  dipped  or  flowcoated.  To  j 

achieve  maximum  protection  and  vapor  strippability,  a 275'F  cure! 
is  recommended. 

METHOD  OF  APPLICATION 

1.  For  hot  airless  application.  170  ± 10®F,  use  as- is  without  ! 
thinning.  Maskant  drum  should  be  provided  with  mechanical 
- agitation  to  prevent  phasing  or  separation  of  chemical  ; 

components. 

a.  Apply  one  medium  pass,  allow  solvent  to  flash  off,  then  | 
apply  final  full  pass  to  achieve  8-14  mils  dry  film.  j 

i 

b.  Heat  cure  a minimum  of  one  hour  at  275"F  after  16  hdurs  | 

air  cure  if  parts  are  to  be  vapor  stripped  in  trichloro- 
ethylene, 1,1,1,  trichloroethane,  or  perchloroethylene  • 
(cold  solvent  stripping  may  also  be  employed) . | 


I 
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For  cold  airless  application,  thin  approximately  10%  by 
volume  with  % special  Rule  66  solvent  available  from 
U.  S.  Polymeric. 


3.  For  dip  application,  use  as- is.  Apply  two  or  more  dips. 
Dry  until  tack- free  between  coats.  Cure  as  above. 


GENERAL~  PROPERTI! 


Type 

Color 

Brookfield  Viscosity, 
(Spindle  #2  at  20  rpm) 
Solids 
Coverage 
Stability 


Synthetic  elastomer 
Translucent,  amber 

600  - 800  cps 
25  ± 1%,  by  weight 
400  sq  ft/mil/gallon 
6-7  months  minimum  in 
closed  containers  @ 80*F 


(Hot  airless  sprayed,  air  dried  16  hours) 


Appearance 
Adhesion  - 
Clad  A1 
Bare  A1 

Titanium  - 6 AL,  4V, 
sandblasted 
Tensile 
Elongation 

3ESTED  EQUIPMENT 


Smooth,  slight  sheen 

1.0  - 1.5#/lin.  inch 

1.0  - 2.0#/lin.  inch 

3.0  5.0#/lin.  inch 
1400  psi  minimum 
650% 


Graco  President  (28:1)  or  Bulldog  (30:1)  hot  airless  spray 
unit  or  equivalent. 

Graco  air  activated  reflux  gun,  #206-717,  Series  A. 

For  large  parts,  use  Graco  tips  #205-614  and  719,  Reverse- A- 
Clean  nozzle  to  facilitate  cleaning  clogged  tips  or  #163782< 
fine  finish  tip. 

Medium  parts,  #16^-620  or  618  fine  finish  tip 
Small  parts,  #163-420  or  418  fine  finish  tip 


4 


I 


IRCV.  2-M> 

i«»#« 


APP.  K-18 

/ 


HAEC-EHQ-7818 
PAGE  K-33  ' ' 


. Two  Grace  #206-565  (115V) ‘or  two  #206-580*  (240V)  heaters 

adapted  with  690-688  insert  rods  for  maintaining  temperatur-  . 
at  ± lO'P. 

*.  Grace  filter  #167-053#  60  mesh  stainless  steel  scrim. 

>RESSTJREg~aND~TEMPERATURES  ^ - — 

L.  Temperature  170  ± 10*P 

2.  Back  Pressure r 1600  to  2100  psi 

3..  Line  Pressure  80  to  120  psi 

Apply  as  follows: 

a.  Hold  spray  gun  approximately  10  - 12  inches  from  the  pa; 

b.  Spray  1/2  box  coat,  that  is  one  vertical  pass,  overlap 
75  - 80%  for  tack  coat. 

c.  Spray  one  box  coat,  that  is  one  vertical  pass  and  one 
horizontal  pass,  overlap  50%. 


SAFSTY^BRECAOT 


The  application  of  PC-8220  should  be  performed  in  well  ventilati 
areas  with  positive  air  flow  for  the  spray  operators.  Thresholt 
limit  values  of  component  solvents  formulated  within  the  coatim 
are  standard  and  well  within  recommended  limits.  Comply  with  a. 
local  safety  precautions. 

4 

« 

NOTE*  This  Product  Data  Bulletin  is  subject  to  change  and 
customer  will  be  notified. 


NOTE*  All  data  given  are  typical  and  do  not  provide  an  adequati 
Statistical  basis  for  specification  purposes.  Representations 
made  are  believed  to  be  valid}  however,  seller  makes  no  warrant: 
of  any  kind  concerning  the  use  of  this  product.  , 

4 


J 


JiNU* 'VAeC*  24 55 ( « 2>Dd) 


APP.  K-19 


NAEC-EHG-7818 
PAGE  K-34 


Pt  * Tt 


»»a 


APF.  K-iy 

^L?00 

U&Fbfymeric,  M Inc. 


PC-8230 

PROTECTIVE  COATING  AND  I4ASKANT 


DESCRIPTION 


I PC-8230  is  a synthetic  elastomer  and  a hand  peelable  protective 
coating  formulated  to  exhibit  excellent  resistance  to  acids, 
caustics,  salt  air  environment  and  ultra-violet  radiation.  This 
coating  system  has  outstanding  toughness  and  sufficient  adhesion 
for  complete  protection,  but  can  be  easily  hand  peeled  when 
desired.  '■ 

SUGGESTED  APPLICATIONS 


PC- 82 30  is  designed  as  a strippable  protective  coating  for  use 
on  metal  parts  and  structures  that  require  protection  against 
chemical  corrosion  or  damage  during  storage  or  handling.  It  can 
be  applied  by  brush,  dip  or  spray  methods. 

METHOD  APPLICATION 


Stir  the  material,  then  apply  2-4  coats.  Allow  5-30 
minutes  solvent  flash  between  coats  depending  on  method  of 
application  and  air  temperature. 

For  hot  airless  spraying  with  Graco  equipment  use  as- is,  no 
further  thinning  is  required.  Set  heaters  to  170  ± 2®F. 
Apply  the  first  pass  or  tack  coat  wet  but  not  very  heavy. 

For  spraying  small  parts,  a 5 - 10  minute  flash  time  may  be 
necessary.  For  large  parts,  additional  coats  may  be  applied 
immediately.  Apply  a heavy  uniform  film  with  50%  overlap. 
Properly  and  uniformly  applied  film  will  be  smooth  and  almos 
free  of  air  bubbles.  i 

For  cold  airless  application,  thin  approximately  10%  by 
volume  with  special  Los  Angeles  A.P.C.D.  Rule  66  thinner 
available  from  U".  S.  Polymeric. 

N 
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For  dip,  flowcoat  or  brush  application,  use  as- is  without 
thinning.  Proper  non- turbulent  mixing  should  be  used  in 
the  tank.  Use  2-4  coats  depending  on  desired  film 
thickness . For  solvent  replenishment,  use  Special  Rule  66 
thinner. 


GE^TSRAL  PROPERTIES 
Type 

Appearance 

Solids 

Brookfield  Viscosity 
(spindle  #2  at  20  rpm) 
Density 
Tack  Free  Time 
I Storage  Life 


FILM  PROPERTIES 


Synthetic  polymer 
Translucent  white 
25%  by  weight  minimum 

400  - 700  cps 
7.2  ± 0.3  Ibs/gal 

5 minutes  minimum 

6 months  in  closed 
original  container 


Smooth,  satin  sheen 
2000  psi  minimum 
400%  minimum 


Appearance 
Tensile  Strength 
Elongation 

SAFETY  PRECAUTIONS 


I WARNING  - FLAMJ-IABLE 

' Keep  away  from  heat  and  open  flame.  Keep  container  closed  when 
I not  in  use.  Use  with  adequate  ventilation.  Avoid  prolonged  or 
repeated  breathing  of  vapors.  Comply  with  all  local  safety 
precautions . 


j NOTE:  All  data  given  are  typical  and  do  not  provide  an  adequat 
I statistical  basis  for  specification  purposes.  Representations 
j made  are  believed  to  be  valid;  however,  seller  makes  no  warrant 
I of  any  kind  concerning  the  use  of  this  product. 
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r WD-40  TECHNICAL  DATA  and  SPECIFICATIONS  ‘ I 

^0-40  is  > ipwialiy  compounded,  silicone  tree,  orginie  materiel  which  displaces  moisture,  prevents  corrosion,  penetrates  and  serves  as  a 
revent  corrosion  on  all  metals  eaposed  to  a varied  of  corrosive  conditions,  while  at  the  same  time  lubricating  a multitude  of  bearing  surh 
tnd  free  fasteners,  hinges,  bolts,  etc„  which  are  frozen  with  rust  and  corrosion. 


, - r";  -V  w , 

■ ’ ' .lie.'..'  ■'jVii'l  - ■ ■ - ' 


I APPLICATION  PROCEDURES:  WD-40  may  be  applied  by: 

' 1 . Spray  (aerosol  or  conventional  spray  equipment) 

1 2.  SasO  or  Orusn 
13  Dip 

Note:  Water  Mt  parts  may  ba  treated  .while  wet  as  W040  acts  immediately.  In  some 
leases  when  wet  parts  are  dipped  directly  in  IV040  without  dryini  the  displaced 
I moisture  will  build  up  in  the  bath  and  farm  an  tmulsion  with  the  WD40.  This  in  no 
I way  aftocts  tho  efficitney  of  tho  W040  until  tho  amount  of  wator  prtsent  exetods 
50%  of  tho  total. 


PHYSICAL  CHARACTERISTICS 

aphtaakNCl  CItar  or  Slishtly  cioiidy 

color  Light  amber 

ODOR  Very  slitht  cheractiriattc  pleaient  odor 

SPECIFIC  ORhVin  .SOO  ±.020  at  72'  f. 

VISCasiTV  27.S  ±1.0  sac.  Zahn  s I at  72'  F. 

FLhSN  POINT  (MINIMUM)  110' F.  opan  cup 

PERCINT  NON-VOtSTIlZ  (MINIMUM)  22%  by  waitht 

PERCENT  VOUTIli  (MSZIMUM)  7S%  by  walght  aliphatic  pttrolaum  distillala 
I POUR  POINT  Lass  than  —100'  F. 

[tow  TEMPERhTURE  STMILITY  Excellent 

! (Sample  cooled  to  — lOO'F.  and  warmed  to  ambient 

{ tem'paralure  four  times  with  no  resultant  change) 

'coverage  600  to  1000  sq.  ft.  per  gallon 

j BOILING  POINT  (INITIAL)  300'  F.  (minimum) 

PHYSICAL  PROPERTIES,  applied  costing 

WEIGHT  3.4  X 10-*  Ibs./sq.  ft. 

' THICKNESS  .0001  to  .0003  inch 

j TEMPERATURE  RANGE  Effective  from  -100'  F.  to  300'  F. 

iOFNAMIC  COEFFICIENT  OF  FRICTION  Heat  treated  4340  steel  with  normal  blue 


.0001  to  .0003  inch 

Effective  from  —100°  F.  to  300'  F. 

Heat  treated  4340  steel  with  normal  blue  ox- 
Ide  film  agiinst  itself  lubricated  with  WD-CO. 


BEARINO  PRESSURE 

100  psi 
1000  psi 
2000  PSI 
3000  psi 
4000  psi 
I 

\ Contact  RosistaiKO  (aalnf  tin  illetr 
contacts  in  a madifltd  ASTM  B 142 
I apparatus  and  prpeadurp) 

W0-40  traatad 
cantaelt 


Mtasurtd  at  10  amps  and  12  volts  DC  be- 
fore and  after  make  end  break  cyctinp  with 
a contact  pressure  of  100  s'am.  and  23 
amps,  114  volt  AC  load. 


Bara  etnlKts 


teforo  cyclinf 
after  5 cyclea 
I alter  100  cycles 
I alter  1000  cycles 
after  20000  cycles 


0.0013  ohm 
0.0085  ohm 
O.OOBB  ohm 
0.00B5  ohm 
O.OOBB  ohm 


Contact  Rtili- 
tanca  tf  film 
0.0017  ohm 
0.0018  ohm 
0.0017  ohm 
0.00)1  ohm 
0.0016  ohm 


Breakdown  voltaso  ASTM  D-S77, 

, 7(b)@7S*F.  ±1'F.  12,000*.  par  0.100  in. 


' LENGTH  OF  CORROSION  PROTECTION:  (on  frtshly  sanded  mild  steel  panels) 


Espoturt 

Humidity  (JAN-M.792) 

Salt  Spray  (FED  STO  ISl) 
Salt  Spray  (FEO  STO  151) 


nesutti 

No  rust  after  1000  hours 
No  rust  after  SO  hours 
Rust  btlinnint  alter  lOO  hours 


i Under  actual  conditions  tho  duration  of  proleclion  obtained  utin|  WD40  will  vary 
with  tha  typo  ol  material  bains  protteted  and  tha  conditions  of  oxposure.  Conertlly, 
! on  mild  stall  tha  protection  under  eirlout  conditions  will  bo  epproximtltly  as 
! follows; 

; 1.  Covcrid  or  Indoor  slorese  1 year  or  longtr 

i 2.  Protected  exterior  tiorese  S months  to  1 yosr 

I S.  Hormil  txttrior  ttposure  30  to  BO  days 


EFFCCr  OM  VARIOUS  MATERIALS 


Ptinttd  surfaces 


JIpplicatiM  if  Paint 
•vtr  WD40 


Hitti  itrangth  ttttls 
(for  hydroitn  ambrittitmant) 


No  visible  effects  on  surfa 
rubber  sprajfOCl  wetn  wo  40 
will  swti: proiOAgeO  iir 

Many  tyoes  of  pemt  on  ¥if 
Ciposeo  (0  WO-40  Mrstti  AO  < 
certain  wax  coatings  may  b 
subject  to  Qfoioftitt  expoiur 

Tbt  following  plestics  were 
(66  fMurs  witfi  no  waibfo  off 

formica 
Acrylic  Sheet 
Polyester— fiber  , (ass 
Epoxy— fiber  glass  Jam 
Vinyl  Sheet 

The  following  fabrics  were  e 
effect,  except  slight  stamm 
moveij  with  naphtna  or  dry  c 


The  adhesion  of  some  pain 
impaired  when  epplied  direc 
surface.  Simple  solvent  eft 
mineral  spirits  or  vapor  deg 
W0'40  treated  surface  for  pa 

Certified  SAFE  according  to 
Effusiort  Test  (Lewrence  Cie 
1223  & 1224.  7 May  1964,  Ce 


WD-40  COMP 

5390  Napa  Street; 
San  Diego,  California  9211C 
Telephone  297-4938  (Area  C 

warehouses] 

San  Diego,  California  • Los  Angele 
Houston,  Texas  • Edgeiton,  Wi 

FRANCHISED  DISTRIBL 
Australia  England  Euro^ 
Japan  and  South  Afri 


DISTRIBUTED  BY: 
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APPENDIX  L 

PNEUMATIC  EQUIPMENT  DATA 

PNEUMATIC  EQUIPMENT  MANUFACTURERS  CONTACTED 

L_1  Aerospace  Components  Corp. 

.11650  W.  Olympic  Blvd. 

Los  Angeles,  Calif.  90064 

L-2  Anderson  Ibec 

1935  W.  69th  St. 

Cleveland,  Ohio  44102 

L-3  R.  P.  Adams  Co. 

209  E.  Park  Drive 
Buffalo,  N.Y.  14240 

L-4  Deltech  Engineering  Inc. 

Century  Paric,  New  Castle,  Del.  19720 

L-5  Gas  Drying  Inc. 

Box  D 

Wharton,  N.  J.  07885 

L-6  General  Air  Drying  Div. 

Zurn  Industries  Inc. 

Erie,  Pa.  16512 

L-7  Hankison  Corp. 

College  and  Pike  Rds. 

Canonsburg,  Pa.  15317 

L-8  Ingersoll-Rand 

Air  Power  Compressor  Div. 

Coming,  N.Y.  14830 

L-9  Kahn  & Co.  Ihc. 

885  Wells  Rd. 

Wethersfield,  Conn.  06109 

L-10  C.  M.  Kemp  Mfg.  Co. 

Glenburnie,  Md.  21061 
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PNEUMATIC  EQUIPMENT  DATA 
(Cont'd) 


L-ll 

McGraw- Edison  Co. 

Lectro  Dryer  Dlv. 
Pittsburgh,  Pa.  15205 

L-12 

Pall  Trinity  Micro  Corp. 
Route  281 

Cortland,  N.Y.  13045 

L-13 

Racor  Industries,  Inc. 

1215  8th  St. 

Modesto,  Calif.  95354 

L-14 

Rix  Industries 

6448  Bay  St. 

Emeryville,  Calif.  94608 

L-15 

Serfilco  Div. 

Service  Filtration  Corp. 
7435  N.  Harlem  Ave. 
Chicago,  111.  60648 

L-16 

Van-Air  Inc. 

Erie,  Pa.  16505 

L-17 

Wilkerson  Corp. 

1200  W.  Mansfield 
Englewood,  Colorado  80110 

PNEUMATIC  EQUIPMENT-REFERENCE  DESIGN  DATA 

L-18  Excerpt  from  Plant  Eng'g.  Handbook 

2nd  Edition  (McGraw-Hill) 

"Water  in  Compressed  Air" 

L-19  Excerpt  from  Plant  Eng’g.  Handbook 

2nd  Edition  (McGraw-Hill) 

"Designing  for  Corrosion  Resistance" 
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PNEUMATIC  EQUIPMENT-REFERENCE  DESIGN  DATA 

(Cont'd) 

L-20  Excerpt  from  Tool  Eng'g.  Handbook 

2nd  EAtion  (McGraw-Hill) 

"Maintenance  & Trouble  Shooting  of  Air  Circuits  and  Piping. ' 

L-21  Excerpt  from  Compressed  Air 

Magazine  (Sept.  ’70)  "Dry  Air" 

L-22  Excerpt  from  Hydraulics  and  Pneumatics 

Magazine  (Apr.  *71) 

"How  Compressed  Air  is  Dried" 

L-23  Data  Sheets  for  Kahn  Co. 

Regenerative  Air  Dryer  (3000  PSI) 

L-24  Data  Sheets  for  Hankison  Co. 

Refrigeration  Air  Dryer  (3000  PSI) 
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FUNDAMENTALS  OF  COItKOSION 


'Vi  so'n'^ c»ae*,  except  where  oxjdetioa  follows 
\ \y' ' * rectilioeer  functioo,  the  oxide  him  formed  on 

[iX  the  surfaces  of  the  metsl  becomes  more  pro- 

x/VTPv  ‘|;i\  tective  as  it  forms.  It  was  originally  believed 

that  oxidation  proceeded  aod  was  controlled 
•‘wstws  « Hts  ev  eon-  by  the  diSuaioii  of  oxygen  inward,  through  the 
xTv^l  l / oxide  film.  It  is  now  known  that  metal  ions 

1/  loeaMzed  cerrstun  cans  “*''®  outward  through  the  o.vide  film  and 
become  oxidized  at  the  surface.  Actually 
I both  mechanisms  probably  occur  during  o.\i- 

Fio.  a-T.  Corrosion  of  metals  in  datioa.  This  is  illustrated  by  Fig.  5-9. 
humid  atmoaphars.  Corrosion  by.atmospberic  gases  and  vapors 

b best  controlled  i)x...preveAt^  either  by  the 
use  of  more  eorrosion-resutinn  materiab  or  by  the  application  of  protective  coatings., 
CotToaion  by  Plaids.  Corrosion  by  fluids  b of  primary  importance  to  the  process' 
industry  and  b second  only  to  atmospheric  corrosion  in  total  tvaatage  of  metals.  Thb 
type  of  coiToeion  b almost  entirely  electrochemical,  since  all  metals  in  contact  with 
on  electrically  conducting  fluid  have  a tendency,  known  as  the  "solution  potential,” 


Mofttwrt  Ml  otr  eoA' 
on  motoi 

turfoe*  ond  ottoMisnos 
. toeoMiod  corrotMA  eo4j» 


Fio.  5-7.  CorrosoQ  of  metaU  in 
humid  atmoophoro. 


I ftrrout  motoM 


^Fe<Toui 


■ y //  /y  , y //a/ 

V / Pf^roo*  me»o»  // 

//////'. 


0 Am-  conloctinq  firreut 
mcfol  oxtdizM  surface 
Id,  form  loyers  of 
ferrous  OKidt 


) Ions,  migrate  from  metoi 
Surface  (eoving  o wxd 
beneo'tn  oitOe  f<im 


® UnsChOorfed  oiide 
. CoMopsc  from  interhoi 
preuurc  sfrmos  ei  - 
I fresn  metoi  to 

' oiidotion 


Fic.  Mr>de»  of  metal  oxidation. 


Fio.  ^0.  Oxidation  of  ferroiis  metaU. 


to  go  into  solution  in  the  form  of  ions.  When  this  occurs  another  metal  or  hydrogen 
must  be  displaced  from  solution.  The  nbility  of  one  metal  to  displace  another  from 
so/ution  and  the  probafu'fity  of  corrosion  are  dependent  upon  the  solution  potentiais 
of  the  metals,  which  is  indicated  by  their  relative  position  in  the  electromotive  series 
shown  in  Table  5-1.  Every  metal  in  the  electromotive  series  has  a greater  solution 
potential  than  the  metals  below  it  and  will  displace  them  from  solution.  In  this  series 

liv>lri<<*ii  UdiavcH  like  a metal,  and  all  common  metals  except  copper,  silver,  and  gold 
will  ili-(»l;M'i«  hydrogen  from  solution. 

'I'vpiral  «*f  tlic  corrosion  of  metals  by  fluids  is  that  of  cast  iron  or  steel.  When  steel 
f itniiK-rrMHl  in  an  aqueous  solution,  iron  enters  the  snlution  by  displacing  hydrogen, 
bv  Fig.  5-10.  The  surface  where  iron  enters  the  solution  U known  as 
tlM-  and  the  area  where  hydrogen  is  displaced  from  solution  U known  as  (he 

**ratli«Nh‘."  As  long  as  there  are  hydrogen  ions  in  the  solution  the  corrosion  process 
ran  ruritiiitie.  However,  as  corrosion  proceeds  the  hydrogen  formed  at  the  cathode 


NOCI  MluHQn 


Hydrogtn  gas 


NoCt  solution 


FWrovs  mttel 

Anodic  rtoclion  Pt  ■ ■ 

COfSOdiC  fSOCtion  

Ft+  2m*— P«**eH2 

Fig.  ^10.  Corrosion  of  mstnU  by  fluids. 
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Suf^hta  wol— IK  is  sstrsctsd  by  rsbigsrsisd 
driw.  abovs  tl  Mt  bafws  compiasssd  t«  is  pipsd 
into  foundry. 

r Dry  air  is  a relative  term.  All  atmo-X 

^spheric  air  contains  some  moisture  in  the  • 
form  of  water  vapor,  the  amount  depend- 
ing upon  the  relative  humidity,  which  is 
high  at  Jacksonville.  U.S.  Department 
or  Commerce  figures  list  the  yearly  mean 
average  there  at  64  percent  by  day  and  87 
percent  at  night.  A few  other  localities  in 


the  South  equal  the  top  figure  of  H7.  but 
only  one,  Lake  Charles,  La.,  exceeds  it. 

Moisture  in  the  form  of  vapor  does  no 
harm  in  compressed  air  systems,  but 
when  the  vapor  condenses,  it  corrodes  the 
insides  of  piping,  causing  leakage;  it  also 
washes  tubncani  from  the  machines  and 
tools  being  operated.  Moisture  has  long 
been  recognized  as  a thief  of  pneumatic 
efficiency,  but  until  fairly  recently,  only 
limited  effort  was  exerted  to  combat  it, 
save  where  the  air  was  used  to  operate 
delicate  control  instruments  or  for  such 
purposes  as  food  processing  or  spray 
painting.  These  limited  efforts  utilize  in- 
tercoolers, aftercoolers,  air  receivers,  and 
line  traps,  all  equipped  with  drains  to  re- 
move  the  condensed  moisture. 

A compressor  taking  in  100  cfm  of  air 
at  75*  F temperature  and  75  percent  rela- 
tive  humidity — considered  to  be  t'airly  av- 
erage conditions — will  handle  about  18 
gallons  of  moisture  a day  in  the  form  ol 
vapor.  The  compression  process  reduces 
the  volume  of  the  inlet  air  to  about  one- 
seventh  of  its  original  size;  as  it  is  at  75 
percent  of  saturation,  it  is  evident  that 
this  squeezing  will  condense  a great  deal 
of  the  vapor.  Research  shows  that  ordi- 
nary intercooling  and  altercooling  will  re- 
move about  68  percent,  or  12.25  gallons 
of  the  water.  The  remaining  3./ o gallons 
will  enter  the  piping  system.  The  propor- 
tion of  it  that  will  condense  there  depends 
on  how  much  further  the  air  is  cooled.  In 
most  distribution  systems,  the  percentage 
is  considerable. 

In  recent  years,  supplementary  equip- 
ment has  been  developed  to  extract  from 
compressed  air,  prior  to  distributing  it, 
enough  moisture  to  prevent  any  trouble 
One  such  applTance  operates  on  what  is 
catf^  the  thermal  mass  principle  of  cool- 
ing. It  uiili^  mechanical  refnaeraiiai^ 
combined  with  a granular  ajumi^m  thg^ 
mal  mass.  This  design  is  used  in  In- 
gersoll-Rand  Compan3? s driers  with  ca- 
pacity for  handling  from  5 to  i 7()0  cfm  of 
free  air  under  compression. 


4MD-NAEC'245S(II£V.  2.68) 


■».  >•••1 


• production  losses 

• excessive  maintenance  costs 

• excessive  operating  costs 
a tool  deterioration 


Wiftri  Wiferi  Evtrfirhart 


There  really  is  water  ex'ery- 
where,  in  the  form  of  moisture 
in  the  atmosphere.  All  air  has 
particles  of  water  suspendeijl  in 
it  as  water  vapor— the  amount  of 
-Miater  vapor  in-the.air-u-expressed 
as  the  relative  humidity  of  the  air. 
Wlren  relative  humidity  reaches 
lOOSr,  tlie  air  is  saturaicd,  that  is, 
it  can  hold  no  more  water  in  sus- 


APP. L-22 

8 iWW 


NAEC-EMG-7818 
PAGE  L-10 


is  dried 


REVIEW  OF  FUNDAMENTALS 


Why  dry  compressed  air?  For  the 
best  reason  of  all:  to  save  mokey. 

If  the  air  in  your  system  isn't 
dry  you  can  loose  money  through: 


When  air  is  compressed,  its 
temperature  rises.  As  it  leaves  the 
compressor,  the  air  begins  to  cool. 
Water  will  not  condense  in  the 
air  lines,  however,  until  the  air 
temperature  drops  below  its  dew 
point. 

Now  let’s  see  how  the  equip- 
ment mentioned  earlier  helps 
lower  the  dew  point  of  your  com- 
pressed air. 


Afitreoalsrs 


The  money  you  save  by  drying 
your  compressed  air  can  offset  the 
cost  of  installing  and  maintaining 
the  equipment  to  do  the  job. 

What  equipment  is  required?  A 
complete  drying  system  includes 
an  aflercooler  between  the  com- 
pressor and  the  receiver,  separators 
and  drain  traps  at  critical  points 
in  the  line,  and  either  a chemical 
r.  a refrigerant  dryer. 

An  important  point  to  remember 
is  that  you  may  not  need  this 
elaborate  a system.  To  understand 
why,  it’s  necessary  to  know  where 
the  moisture  in  compressed  air 
comes  from  in  the  first  place. 


The  shell-and-tube  aftercooler  is 
most  common  in  industrial  plants. 
As  the  name  implies,  it  consists 
of  a shell  containing  a bundle  of 
tubes.  Cooling  air  or  water  circu- 
lates through  the  shell,  while  the 
hot  air  flows  through  the  tubes. 

Shell-and-tube  aftercoolers  are 
usually  piped  for  counterflow  (air 
and  water  flow  in  opposite  direc- 
tions) for  ma.\imum  temperature 
differences.  In  two-stage  after- 
coolers,  water  enters  the  first  stage 


and  proceeds  through  the  second,; 
while  the  air  to  be  cooled  enters 
the  second  stage  and  leaves  from' 
the  first,  again  utiliaing  maximum 
temperature  difference.  j 

The  temperature  to  which  an^ 
aftercooler  can  cool  air  emerging 
from  the  compressor  depends  on' 
the  temperature  of  the  cooling 
medium.  Air-cooled  aftercoolers 
generally  cool  compressed  air  to' 
within  20-30  F of  atmospheric 
temperature;  water-cooled  t>'pes, 
will  reduce  the  temperature  of  the| 
compressed  air  to  witl'un  10-15  Fi 
above  that  of  the  cooling  water.  I 
It  is  important  to  remember  that 
an  aftercooler  is  only  as  good  sr, 
its  cooling  medium.  Although  70-| 
80  F is  a reasonable  average  tern-- 
perature  for  cooUng  water  avail- 
able in  industrial  installations,! 
many  plants  obtain  their  'cooling 
water  from  water  tow-ers  where' 
temperatures  may  rise  to  llOF.j 
To  illustrate  how  much  water 


an  aftercooler  can.'  remove  froni 


eouMOt  MOisrusc 
*r  0 las  GAuct 


gtscs  ::  x 


pension  at  its  present  temperature 
and  pressure. 

The  amount  of  water  air  can 
hold  varies  with  temperature;  the 
capacity  of  air  to  cany  water 
doubles  with  every  20-F  rise. 
When  water-saturated  air  cuols, 
water  begins  to  condense;  the 
temperature  to  which  air  can  be 
jCooled  before  its  moisture  con- 
{denses  is  its  detv  ppint. 


40  «o  n 100  no  KD  i«o  100  MO  no  MO  MO  HO  t'lo  no 

FWCtSUKC'tfS  RTirtQ  IN  GAUGE 

Moisture  chart  gives  xveight  of  moisture  per  1000  cu.  p.  of  soturcted 
free  oir  at  atmospheric  pressure  for  any  temperature  and  workinti 
pressure. 


.CC-Z4SS(MV.  2-«S) 


ompressed  air,  considar  a system 
khere  the  air  leaves  the  »m- 
iressor 


at  120  F.  pressurized  to 

lob  psig.  Relecring  to  the  moisture 


content  chart,  we  see  that  1000  cu 
ft  of  this  air  contains  about  0.56  ^ 

pounds  of  moisture.  ^ 

Assuming  that  the  air  passes  | 
through  a water-cooled  aftercooler  | 
using  75-F  water,  when  it  leaves  | 

.<  1 ..1—  ..--II  I.....  5 


[the  afte.-cooler  the  air.  will  - have  j 
!a  temperature  of— about-90.^F.-‘-At^^| 

:hjs  temperature,  each  1000  cu  ft  j 
of  air  vrill  contain  0.2  pounds  of 
moutvxe,  a differential  of  0.36 
pounds  per  1000  cu  ft.  The  after- 

t e Ma  fifM 


cooler  removed  64.59^  of  the  moi*:  j"  j -—I 1 ' } "|  "| (“j ] 

ture  from  the  air.  Remember  that  lltHliMtIlllililllillll  TT~ 

this  is  true  only  for  an  aftercooler  **«  ■.«  .«  >•  .m  • m > » •>  « * « «* 

operating  at  100*  eEBdency.  Lower 

efficiencies  will  mean  that  pro-  Air  with  an  atmospheric  dew  point  of  —10  F has  a pressure  dewpoint 
portionately  less  moisture  is  re-  of  ^ F at  100  prig.  Courtesy  Van  Air,  Inc. 
moved. 

Stparalert  aed  Draies 

The  moisture  that  condenses  in 
the  aftercooler  is  usually  removed 
a separator,  which  may  be 
lwge-mt>unted  directly  to  the 
aftercooler. 

Creetty  aepeeatort  base  their 
ac>«eOon  an  the  difference  m 


from  air  by  adsorbing  it  on  the 
surface  of  a solid  desiccant,  usually 
silica  gel  or  activated  alumina. 
The  desiccant  does  not  react 
chemicallv  with  the  water  so  it 
need  no<  be  replenished.  But  it 
must  be  periodically  dried  or 
regenerated 

Tlw  umplest  tvpe  of  desiccant 
requwes  that  the  compressed 
aw  he  fhwl  flff  wtute  the  mmI 
-t-  ar-  IS  remeied  end  fnptnr—l 


will  remove  all  oil,  leaving  some 
water  in  the  container. 

Separaton  and  drains  placed  in 
the  air  lines  at  low  points  and  just 
upstream  of  tha  air’s  point  of  use 
will  help  trap  addition^  condensed 
moisture 


U 4N0>NAEC>Z45S(RCV.  Z>C8) 


it  has  been  dried,  either  with  a 
beating  element  or  by  passing  the 
cooled  air  back  through  tubes  in 
contact  with  the  hot,  incoming  air. 

Refrigerant  dryers  must  not  be 
used  where  the  ambient  temp^a- 
ture  is  less  than  35  F because 
lower  temperatures  will  freeze  the 
condensate,  blocking  air  passages. 


(ermine  what  the  minimum  dew  point  | 
will  be  at  your  system  pressure.  | 

• "required  dew  point  varies  with 
the  application.  If  you  are  mainly 
concerned  with  preventing  conden>.a-j 
tion  in  compressed  air  lines,  the  year- 
round  ambient  temperature  in  your 
plant  will  be  the  controlling  factor' 
(there  may  be  fluctuations  of  35  F' 
Or  more  from  summer  to  ninter).  If,i 
however,  you  are  concerned  willi  pro-'! 
viding  dry  air  to  pneumatic  tools  orj 
instrumentation,  dew  point  require- j 
merits  will  be  more  ses'ere,  possibly  | 
as  low  as  >— <0  F at  atmospheric 
pressure. 

• flow  rate  and  duty  cs'cle  of  the 
system. 

• location  of  the  dryer — will  it 
be  accessible  for  maintenance? 

• consequences  of  a power  failure 
if  the  dryer  uses  electrical  controls 
or  equipment. 

• relative  humidity,  pressure,  and 
temperature  of  the  compressed  air 
just  prior  to  entering  the  diyer. 

• initial  cost  of  the  dryer  and  the 
cost  of  maintaining  and  operating  the 
dryer  and  its  assodtted  equipment. 


£le  in  these  dryers  usually  lasts 
several  hours,  equally  divided  into 
heating  and  cooling  tiine.  . 

Desiccant  dryers  can  produce 
atmospheric  dew  points  as  low  as 
— 100  F.  The  type  of  desiccant 
used  has  a definite  effect  on  the 
final  dew  point.  For  example,  for 
an  equal  amount  of  desiccant,  the 
weight  of  activated  alumina  is 
120Z  that  of  silica  gel.  Since  dry- 
ing is  a function  of  desiccant 
weight,  activated  alumina  may 
make  it  possible  to  use  a smaller 
dryer  than  needed  with  silica  gel. 


Cboaaing  an  Air  Dryer 

The  most  important  criterion  in 
choosing  an  air  dryer  is  the  dew 
point.  Keep  these  factors  in  mind: 


• dew  point  varies  with  pressure. 
For  example,  referring  to  the  dew 
point  conversion  chart,  an  atmos- 
pheric dew  point  of  — 10  F is  equiv- 
alent to  a dew  point  of  35  F at  100 
psig.  Be  sure  you  know  whether  a 
manufacturer  is  specifying  the  dew 
point  his  dryer  can  attain  at  atmos- 
pheric pressure  or  at  a typical  system 
pressure,  such  as  100  psig.  If  he 
specifies  at  atmospheric  pressure,  you 
can  use  (he  conversion  chart  to  de- 


ftefrigerant  Dryers 

Refrigerant  dryers  condense 
moisture  ^om  compressed  air  by 
cooling  the  air  in  tubes  (drilled 
by  refrigerants  such  as  freon  gas. 
These  dryers  will  produce  dew 
points  of  about  35  F at  system 
iperating  pressure. 

Xlany  i^gerant  dryers  reheat 
:he  cempressed  air  ih'ghtly  after 


fhrougheut  this  report,  we  have  included  product  information  to  highlight  recent  designs.  Tlu* 
7ia(lurts  cen  help  you  modernize  existing  systems  and  design  new  production  equipment.  For  a com- 
'leie  guide  to  product  manufacturers  and  sped  ficaboiu,  refer  to  your  January  Issue:  H & P's 
««'V>ea«  cfUK 


VrOir  OM  IWMOyATlOMf  Kahn  * Co  . WetherWield.  CT  . ire 

roAww  vow  photo  Atawdifd  mndeli  hove  inw 


Filler  Engmoeririg  Co , Inc , 
Botfoo,  MA.  offers  a Aker 'drier 
•Kb  a hwh  m hooier  that  mai'i 
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KAHN  & COMPANY  INC. 


February  23,  1973 


I National  Designers,  Inc. 

i 1219  Vine  Street 

i Philadelphia,  PA  19107 

i 

I Attention;  Mr,  A.  W.  Volk 

Subject;  Kahn  Quote  6050 

Regenerative  Air  Dryer 


n 


Gentlemen; 

Per  your  design  requirements  as  shown  on  your  sketch,  I have  att 
our  quotation  covering  our  Model  HPS-60,  Regenerative  Air  Dryer, 
conforming  to  your  specifications  as  applicable  to  our  product. 

I complete  system  is  designed  to  provide  backup  for  the  primary  de 
tor  already  installed. 

The  HPS-60  Heater  less  Air  Dryer  is  a fully  automatic  unit  which 
ates  on  the  principle  of  vapor  pressure  differential  for  reactivat 
A repressurizing  circuit  is  provided  to  equalize  the  pressures  in 
I tower  prior  to  swi tch-over  which  will  prevent  line  surges  and  pro 
desiccant  life.  The  only  utility  requirement  is  a nominal  110  co 
vol tage. 


The  Prefilter  is  designed  to  remove  99.9%  of  all  entrained  liqui< 
end  solids  to  a lower  level  of  five  microns.  The  unit  is  provid> 
with  a drain.  The  Prefilter  is  recomnended  to  prevent  contamina 
of  the  desiccant  at  the  dryer  isdetioned  only  to  remove  rne  water 
Tiie  Afterfilier  it  offered  to  give  final  protection  of  downstrcat 
<*9<w«ants  'r<BK  dust  and  otner  particles  rppipfntng  inair  ttrean 

'ir* , 0ei^e«*»t  indicator  and  tH#  ,« je 
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CAButT  pj 
OFKICI 


' DATE:  February  23 » 1973 

National  Designers,  Inc. 
1219  Vine  Street 
1 Philadelphia,  PA  19107 

1 

i^TiON:  Mr.  A.  W,  Volk 

It  MEN: 

ilfcosed  to  quote  you  os  follows: 


i (1)  Automatic  HPS-30  Heaterless  Dryer  rated  at  30  SCFn  at  3000  - ; 
3,  105  F.  inlet  saturated  and  0,12  Gr  H20/lb.  effluent.  Power 
uirements  115/1/60,  250  watts,  NEMA  I. 

Price  of  Dryer  only  $3,1^0.00 


$ 250.00 
$ 200.00 
$ 100.00 


'▼Al  Pe»CI  t009  HIT.  >,6'K).00 


9 • 0 


RECOMMENDED  ACCESSORIES  INSTALLED: 

One  Oil  Prefilter 

One  5 Micron  Afterfilter  

One  Color  Change  Dewpoint  Indicator 


KC  Quote  Number;  6050~1 
Vour  Inquiry  Doted. 

Your  Reference: 

This  Quotation  Is  As  Checked  Below 

Original  Quotation  

Confirmation  of  Telephone  Quote  of 

This  Quotation  Supersedes  Our  Quote  No. 


N0-.^AcC>2-i5S(R£V.  2-68) 
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HIGH  PRESSURE  HEATERLESS 

COMRRISSIO  All  AND  GAS 
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INSTRUMENT  8AUES  INC. 

MANUFACTURER'S  REPRESENTATIVES  R 709  BETHLEHEM  PIKE 

PHILADELPHIA,  PA.  191 18 
B POST  OFFICE  BOX  4361 

■ CHESTNUT  HILL  7-9600 


1 

1 

i 

I 
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December  22,  1972 


Ka  ti cna 1 Designers , Inc . 

1209  Vine  Street 
Philadelphia,  Fa. 

_t^0D  fiVTO-TRRP) 

Attention:  iir.  A.  Volk,  Staff  Engineer  i (,ZO . OO  ~ Q DEL'Y. 

- , 

Dear  Hr.  Volk: 

I spoke  vith  you  the  other  day  in  regards  to  your  application  for  a Hanlcison 
refTrigeration  air  dr5'’er.  VJith  the  information  you  have  given  me  thus  far-  | 
(3000  P5I  - 1 to  5 SCFli)  I would  suggest  an  E-10  Stainless  Steel  Dryer. 


I have  enclosed  some  literature  on  the  E-10  dryer.  After  you  have .reviewed 
this  information,  I viill  be  in  touch  with  you. 

Thank  you  for  yoxir  inquiry  and  if  I can  be  of  any  further  assistance  to  you, 
please  do  not  hesitate  to  contact  me. 


fh/r»  f<€ATic 
Tit  A?  gATCO 

9 3000  P.S-f* 


Bu>KS 


Best  regards, 

PEM.’-DEL  IIJSTRUKENT  SAI£S,IKC. 

Vs.-ne  H,  lu.ller 

3-2-73  COST  p/ir^ 


iS^ 

K^^wSi 

HpiiM 

Sr 

